


DIALS & SCALES 
BALANCING CRANKS 
BERYLLIUM COPPER 
CASTING DESIGN 
ENGINEERING INTERNS 


Contents, Page 3 























OF HEAVY DUTY 
PUSHBUTTONS 


EVERY TYPE OF OPERATOR 





Bs es 


Plain Button Plain Button 
Base Mounting One Hole Mounting 


EVERY TYPE OF STATION. 


sf 





Maintained Contact Latch Down Mushroom Head © Mushroom Head —- Rotary Selector Maintained Contact Oil-Tight 
Base Mounting Plain Button Base Mounting One Hole Mounting 2013 Position One Hole Mounting One Hole Mounting One Hole Mounting Base Mounting 





aBe 


Indicating Light Latch Sate 








General Oil Flush 
Purpose Tight Mounting 


Water and Oil immersed, Hazardous Class | and i 
Dus! Tight 


EVERY TYPE OF CIRCUIT COMBINATION...32 1N ALL™ 





The Cutler-Hammer line of heavy duty pushbuttons 
offers the widest selection, by far, of operators, ele- 
ments, stations and circuit combinations. This line has 
the unique distinction of being designed and engineered 
from the very start for such broad coverage of needs 

. through the development of a fundamentally cor- 
rect contact mechanism capable of being incorporated 
into diversified types of elements, t 
an equally modern and extensive 
and a maximum 
number of circuit combinations. 

As a result, users have gained 
such advantages as: complete inter- 
changeability, uniformity of design 


line of operators... 


IR. 
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and performance, exceptionally long life, frequently the 
elimination of any need for additional relays, inter- 
locks and the like, ease of installation through visible 
contacts which facilitate circuit identification and 
terminals which are unusually large and accessible, and 
attractive appearance. All basic elements have success- 
fully undergone Underwriters’ tests. Here is a line at- 
tractive to machine designers, ma- 
chine buyers and maintenance men 
alike. CUTLER-HAMMER, Inc., 
1310 St. Paul Avenue, Milwaukee 1, 
Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, 
Ontario. 
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Close-coupling of valve to cylinder! That’s the 
story behind the remarkable success of the new 
Ross In-Line Master Valve. 


Users claim several important advantages. By plac- 
ing the master valves (A & B) at the — 
(D), air supply and exhaust are speeded up 
appreciably. This in turn permits faster movement 
of the cylinder piston and materially increases 
production. 


At the same time, the close coupling means that 
two lengths of large diameter Piping between 
valve and cylinder—pipes continually filled and 
exhausted with non-productive air—are replaced 


120 E. GOLDEN GATE 
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by two short connecting pipes (F). The resultant 
saving in air with every movement of the piston 
considerably reduces operating costs. 


Operation is by a small, conveniently located 
3-way pilot valve (C). It is supplied through 
— (E) and connected to the master valves 
by tubing (G). It may be mechanically, manually 
or electrically controlled. Hand or foot operation 
is greatly facilitated by the use of the smaller, 
more easily actuated pilot model. 


The complete story of possible advantages in your 
production will be gladly furnished without obli- 
|gation. Ask for Bulletin No. 302. 


Ross makes valves only — hundreds 
«Of types and sizes. Take advantage 
of theexperience gained in over a 

7g Quartercentury of concentration on 
==. ¢ontrol and application of air power! 


DETROIT 3, MICHIGAN 
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Costs 
Only a Few 


Cents 


Perfect Oil Seals cost very little . . . in fact, their 
cost is insignificant in comparison with the cost of 
bearing replacement and lost productive time of the 
machine. fhe many other benefits from using Perfect 
Oil Seals are enumerated at the right. Now more than 
ever before, the cost conscious designer and user of 
machinery cannot afford to overlook them. 


There are 14 types and 1800 sizes of Perfect Oil Seals 
from which to choose — a type and size to meet any need. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1304 ELSTON AVENUE «+ CHICAGO 22, ILLINOIS 





Manufactured and distributed in Canada by 

Super Oil Seal Mfg. Co., Lid., Hamilton, Ont. 
NEW YORK © PHILADELPHIA © DETROIT © (OS ANGELES © CLEVELAND 
BOSTON « PITTSBURGH © SAN FRANCISCO ¢@ MINNEAPOLIS 
TNCINNAT! © HOUSTON © DENVER © SYRACUSE © PEORIA 
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4...their benefits = 
FAR OUTWEIGH their .cost 
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Prevents Bearing and Machine failure 


due to lubricant loss and entrance of 


¢ 


abrasive matter and moisture 


Eliminates hazards caused by lubricant 


leakage 


Reduces Bearing Maintenance 


Increases Bearing Life 
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This Month's Cover: Crankshaft turn milling 
machine mills cheeks and throws as they 
rotate about the crank centerline. Interesting 
features of the machine are covered in 
the article beginning on Page 90. 
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NUTS solve tough 


ASTENING an extruded plastic strip to the por- 
Frcctainized inner wall of a refrigerator posed 
some tough problems for design engineers. The 
bucking action of conventional riveting cracked 
the porcelain finish. And the air-tight seal was 
difficult to maintain. 

Both problems were quickly licked with a 
blind-end B. F. Goodrich Rivnut. The Rivnut was 
smoothly and easily upset with the heading tool. 
No bucking needed. No damage to the finish. The 
tight fit of the Rivnut combined with its closed 
end to provide perfect insulation. And the clean, 
still-intact Rivnut threads furnished an excellent 
nut plate for screw attachment of the plastic strip. 

Rivnuts saved many man-hours. And they im- 

roved the design by providing easy maintenance 
of the shelf-holding strips without removing the 


Refrigerator design wall. The answer to your tough fastening problems 
































wer 

SNE AO se o'g bie” 7 - : : 

O ore at Md ° may lie in Rivnuts. Why not call in a Rivnut engi- 

(3? Paes ‘. : improved oc tating neer? Write the B. F. Goodrich Company, Dept. 
- te production speeded \D-89, Akron, Ohio. 




















HOW RIVNUT WORKS: Rivnuts are upset with a heading tool (hand or hydraulic) that transmits 


(which is 
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thinner) has to give. A bulge starts to form -— mint and the threads push the counterbored 
FN A 
“ . 





Rivnuts are available in a wide range of sizes Tl (actual size) with 


3 
countersunk, | brazier, or flat head in aluminum, brass 
| | | 


and steel. 
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B.E Goodrich <- predy ted UT 


DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, gives applications. 


Write to The B. F. Goodrich 
‘ , Dept. MD-89, Akron, 
The only one-piece —* ms 
blind rivet with threads 
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In present day aircraft, the demand for bevel gears 
to meet special requirements has greatly increased. 
In power operated control drives for retractable 
landing gear, bomb bay doors, rudders, ailerons, 
variable pitch propellors, aircraft engines and trans- 
missions and rotors for helicopters; Zerol bevel and 
spiral bevel gears, ground on a Gleason Spiral Bevel 
and Hypoid Grinder, have proven through actual 
service that the smooth fillet radius obtained permits 
longer operation under heavier loads. Increased ac- 
curacy, made possible through grinding, to remove 
hardening distortion has permitted operation at 
speeds greater than previously considered practicable. 


Grinding gears on the Gleason No. 27 Hypoid Grinder assures: 

1. Highest precision ana true interchangeability at mass production rates. 
Gears will be uniform for tooth size, tooth bearing and surface finish 
for the automatic cycle eliminates the variable human element. 

. 


2. An elimination of major causes of spoilage, operator's errors and 
omissions. 


With automatic cycle control, the operator cannot fail to follow the 
prescribed grinding sequence for every gear. 


3. Ease of operation to simplify grinding of gears at production rates. 
Once machine is set up, operator has only to change work and push 
the start button. 


Builders of Bevel Gear Machinery for Over Eighty Years 
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ll the advantages 
of the Ball type bearing 
plus the original thinking 
and craftsmanship of 
New Departure 


BALL BEARINGS 
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Qiemized Qndex 


Classified for convenience when studying specific design problems 


Design and Calculations 


Antennas, flush mounted, Edit. 97 

Balancing crank mechanism, Ecit. 
111-116 

Cam differential, Edit. 96 

Camera flash unit, Edit. 146 

Drills, twist, 3-land, Edit. 97 

Frameless automobile, Edit. 212 

Machine dials and scales, Edit. 98- 
105 


Motion analysis, Edit. 109-110, 180, 
182, 184 

Power chain saw, Edit. 106-108 

Pump redesign, Edit. 105 

Sand casting, design for, Edit. 127- 
140 

Stresses and deflections in circular 
plate—(Data Sheet), Edit. 149- 
150 

Toggles, dead center position of, Edit. 
126 


Turn miller, Edit. 90-94 
Valve, solenoid-pneumatic, Edit. 124- 
126 


Engineering Department 
Equipment, Adv. 84, 85, 260, 264 
Management, Edit. 140-145, 204, 206; 


Adv. 49 
Supplies, Adv. 167, 182, 267 


Materials 


—— alloys, Adv. 61, 82, 194, 

1 

Beryllium, Adv. 194 

Beryllium copper, Edit. 117-123 

Brass, Adv. 236, 251 

Bronze, Adv. 175, 194, 243. 267 

Carbon, Adv. 172 

Copper alloys, Adv. 236 

Felt, Adv. 248 

Fiber, Adv. 76 

Graphite, Adv. 42, 43, 191 

Gray iron, Adv. 58, 222 

Leather, Adv. 31, 57 

Meehanite, Adv. 175, 239 

Nickel alloys, Adv. 10 

Plastics, Adv. 200 

— and metal laminate, Adv. 
6 


i and synthetics, Adv. 31, 200, 


Silicones, Adv. 174 

Steel, Edit. 200, 202; Adv. 52, 53, 65, 
216, 228 

Steel, stainless, Adv. 227 


Parts 


Bearings: 

Ball, Adv. 6, 13, 83, 192, 205, 271 

Jewel, Adv. 205 

Needle, Adv. 205 

Roller, Adv. 13, 46, 83, 205, 213, 
240, back cover 

—— Adv. 159; 170, 178, 205, 223, 

Thrust, Adv. 83, 205 


Bellows, Adv. 66, 260 
Belts, Adv. 40, 51, 266 
Brakes, Edit. 95; Adv. 177, 231 
— Adv, 214, 243, 263, 265, 
Carbon parts, Adv. 172 
Castings: 
Centrifugal, Adv. 175, 266 
Die, Adv. 18, 21, 199, 220, 261 
Investment, Adv. 55 
Permanent mold, Adv. 82, 199 
Plaster mold, Edit. 95 
Sand, Edit. 127-140; Adv. 82, 199, 
222, 239 
Chains: 
Conveyor, Adv. 14, 15 
Roller, Adv. 14, 15, 45, 70 
— Adv. 177, 179, 211, 231, 252, 


Compressors, Adv. 198 
Controls (see Electric, etc.) 
Counters, Adv. 255 
Couplings, Adv. 59, 184, 247, 252, 268 
— Adv. 27, 60, 87, 210, 256, 
Differentials, Edit. 96 
Electric Equipment: 
Brush holders, Adv. 263 
Circuit breakers, Adv. 50 
Connectors, Adv. 48 
Contactors, Adv. 248 
— Adv. 24, 75, 78, 79, 209, 
Rectifiers, Edit. 208, 210; Adv. 75 
Relays, Adv. 207 
Rheostats, Adv. 189 
Sockets, Adv. 252 
Starters, Adv. 71, 72, 74, 188 
Switches, Adv. 235 
Thermostats, Adv. 245 
Timers, Adv. 8 
Transformers, Adv. 250, 258 
Voltage regulators, Adv. 25 
Electric generators, Adv. 12, 230 
Electric motors, Adv. 11, 12, 24, 38, 
54, 56, 88, 168, 201, 203, 204, 215, 
217, 218, 230, 249, 254, 257, 265, 
267, inside back cover 
Engines, Adv. 222, 261 
Fans, Adv. 224 
Fasteners: 
Locking, Adv. 264 
Nuts, bolts, screws, Adv. 4, 28, 30, 
39, 41, 173, 180, 224, 242, 250, 274 
Filters, Adv. 183, 260 
Fittings, Adv. 22, 163, 165 
Floor plate metal, Adv. 190 
Forgings, Adv. 251, 268 
Gages, pressure, etc., Adv. 32 
mance * ta 23, 64, 218, 220, 232, 238, 
Generators, (see Electric generators) 
Graphite parts, Adv. 42, 43, 191 
Heaters, Adv. 241 
Heat exchangers, Adv. 234 
Hose (see Tubing) 
Hydraulic equipment: 
Accumulators, Adv. 206 


Controls, Adv. 258 
—— Adv. 27, 60, 87, 210, 256, 
58 
Motors, Adv, 258 
Pumps, Adv. 26, 60, 193, 208, 248, 
256, 258, 266, 269 
Steering assemblies, Adv. 35 
Valves, Edit. 124-126; Adv. 1, 22, 
60, 208, 246, 254, 256, 257, 258 
Joints, Adv. 63 
Lubrication and equipment, Adv. 62 
Magnetos, Adv, 229 
Magnets, permanent, Adv. 20 
Motors (see Electric motors) 
O-rings, Adv. 195 
Plastic parts, Edit. 148 
Plugs, Adv. 252 
Pneumatic equipment: 
Controls, Adv. 260 
Cylinders, Adv. 87, 210 
Lubricators, Adv. 260 
Pumps, Adv. 193, 208 
Valves, Edit. 124-126; Adv. 1, 22, 
208, 254 
Powder-metal parts, Adv. 187 
Pulleys and sheaves, Adv. 79 
Pumps (see also Hydraulic and pneu- 
matic), Adv. 26, 60, 105, 193, 208, 
212, 256, 269 
Pushbuttons, Adv. inside front cover 
Rubber and synthetic parts, Adv. 253 
Seals, packings, gaskets, Edit. 125; 
Adv. 2, 29, 31, 42, 43, 57, 80, 195, 
219, 244, 246 
Shafts, flexible, Adv. 266 
Sheaves, Adv. 24, 25, 269 
Shims, Adv. 202 
Speed changers, Adv. 25, 197 
— reducers, Adv. 77, 81, 225, 250, 
58 
Springs, Adv. 16, 17, 226, 257 
Sprockets, Adv. 70 
Terminal boards, Adv. 246 
Transmissions, fixed ratio, Adv. 67 
Transmissions, variable speed, Edit. 
208, 210; Adv. 9, 79 
Tubing: 
Flexible, Adv. 37, 176, 185, 221, 265 
Metallic, Adv. 37, 181, 221, 233 
Nonmetallic, Adv. 176 
Structural, Adv. 65, 169, 171, 181, 
196, 221 
Universal joints, Adv. 261, 264, 265 
Valves, (see also Hydraulic and pneu- 
matic), Edit. 124-126; Adv. 1, 22, 
60, 208, 246, 254, 256, 257, 258 
Washers, Adv. 48 
Weldments and equipment, Adv. 68, 
226, 237 
Wheels and casters, Adv. 64, 254 
Wire and wire products, Adv. 10, 186 


Production 


Balancing, Adv. 69, 263 

Facilities, general, Adv. 19, 218, 273 
Gear grinder, Adv. 5 

Machines, special, Adv. 44, 73 

Tools and accessories, Edit. 147 


MACHINE DESIGN is indexed in industrial Arts Index and Engineering Index Service, both available in libraries generally. 
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TELECHRON INC. 
20 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron 
Synchronous Mctors. My possible application is: 


O 


Communications Equipment (_] 
Other (please fill in) 


Instruments 
Timers CJ 
Electric Appliances C 
Cost Recorders TC) 
Advertising, Display Items (_] 
Juke Boxes Cj 
Air Conditioning & 

Heating Controls C) 


(_) Please send new Catalog 
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ASSIST FROM 


TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight. 


IS YOUR TIMING OFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 
TELECHRON INC. AGeneral Electric Affiliate. 


BOP. cccinisiscscscrcsvcmvsess cevtsnsbintece: .shdepbinumnideonenseees nepensesnestsbestione 


COMPANY......... . since clpcisacintiinilicatilahaepenineiaaiseititibanacmatatiaiion 


PE iaireciveciinniicnsegeninnensepeinictigainadaiannaiiairsinnpaiinane aipinamiease 
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Oilgear “Plucd Power’ 
Sawmill Carriage Drives 
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One of hundreds of applications 


Oilgear Fluid Power equipment 
is used on many different types of 
machines and processes through- 
out industry. It is used to drive 
infinitely delicate process equip- 
ment as in photographic film 
making, printing on cellophane, 
maintaining the exceedingly 
thin web in paper-making or 
dyeing light rayon fabrics. 

It is also used where excep- 
tional speed control is needed as 
in the lumber industry. An Oil- 
gear Sawmill Carriage Drive is 
small, powerful, and self-con- 
tained. It can be coupled to a 
standard a.c. motor, a diesel or 
gas engine or mill lineshaft. Its 
simple, integral control lever 
gives the sawyer complete com- 
mand of the sawmill carriage, 
quick and selective control of 


carriage speeds, infinite speed 


control in either direction... 
hydro-dynamic braking with re- 
generative power that's inherent 
in the system, cushioned and 
shock-free. There is no possibil- 
ity of overshoot or runaway. 
Second, there’s no power 
plant, no auxiliary equipment, 
nogenerator set, nocomplicated, 
easy-to-get-out-of-order control 
mechanism. Nothing can hurt 
these battleship-built drive units 
which have proven successful for 
over a quarter century on other 
tough drives. Using available 
alternating current, you convert 
wood waste to profit instead of 
fuel, and need nosteam engineer. 
Third, its operating mechanism 
is fully enclosed and automati- 
cally lubricated. No frequent 
servicing necessary. Merely 
change oil every 4 to 8 months. 





+ } 






Oilgear 20 H. P. Two-Way Variable Speed 
Transmission for Sawmill Carriage Drive. 


Oilgear Fluid Power equipment is also 
used on gang saw feed rolls, set works and 
holding dogs, edgers, conveyors, veneer 
lathes, surfacers, hot plate presses and bal- 
ing presses. In the pulp and paper industry 
it is used on paper machine drives, calender 
drives, winder drives, unwinder drives, hold- 
down systems. 

Any machine designer, any manufacturer, 
can investigate versatile, profitable Oilgear to 
advantage. THE OILGEAR COMPANY, 1568 
W. Pierce St., Milwaukee 4, Wisconsin. 
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A 2914-lb. rainbow trout caught by 

Carl Haacke at Lake Pend Oreille, ldabo 
with a Monel line—one of the six biggest 
fish caught on Monel line which won awards 


in the Field & Stream Contest. 


if You Are a Fisherman... 


You are welcome to a copy of 

Fred Streever’'s new booklet, 

“A NEW FISHING TECHNIQUE,” 
in which the master himself tells 
how to catch more and bigger fish 
by deep trolling with wire line. 
Tells what lines are best: what rigs 
to use: information on rods, reels, 
depths, and feeding grounds for 
different fish, and tricks of the 
expert. Write Sporting Goods 
Section of Inco for your copy. 
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How to get 
the Big Ones... 
‘Way Down Deep 


Fishermen used to have a devil of a time hooking 
fish like this in hot weather. 


Trouble was that big fish like to stay away 
down on the cool lake bottom. Ordinary 
trolling line just wouldn’t go down there. 


All sorts of gadgets were tried. Trick sinkers 
and attachments were devised to get the hook 
down where the fish could grab it. The lines 
themselves were coated with heavy substances 
to make them sink. 


Finally, metal lines were given a trial. They 
went down all right. But othet difficulties came up. 


They were too heavy. Too thick, too awkward 
altogether. To be flexible enough for easy 
handling, the wire line had to be light and fine. 
To be fine, the metal had to be very strong. 


The metal also had to be rustless . . . corrosion- 
resisting . . .and tough to stand the twisting, 
diving, leaping yanks of a fighting fish. 


Then the news came down from the “big muskie” 
lakes of Canada about the discovery of a line 
that revolutionized deep trolling: MONEL Line. 


Today wherever you see sport fishermen trolling 
for the big ones way down deep you find them 
using Monel lines . . . and catching the 
biggest fish of all in the hot summer months 
when fishing used to be “dead.” 


Perhaps, like the manufacturer of trolling line, your problem 
is one of wire. Outline your-task to us. We'll forward samples 
of recommended wire for test. Monel and all the Inco Nickel 
Alloys are the “task metals” of industry ...ready to help 
whenever you need tough metals for tough jobs. 

They're available in all forms. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 





Nickel 
Alloys 








Monel* «"'K’’* Monel «""R” Monel «""KR”’* Monel «"S"’* Monel 
Nickel ¢ "D’’* Nickel ¢""L’’* Nickel « Duranickel* « Permanickel* 
Inconel* « Inconel ""X’’* *Reg. U. S. Pat. Off. 


“Task Metals” for industry 
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motors that add impressive Selling Points 
to the product — and please the End-User 


100% TOTALLY ENCLOSED. Baldor Streamcooled Motors are completely enclosed 
and fully protected against internal damage. They're dust-proof, drip- 
proof and vermin-proof. 

COOL-RUNNING. An outer-mounted fan forces cooling air over the entire exterior 
of the motor. 

NON-CLOGGING. These motors cannot inhale dust, dirt, lint or other contamination. 
There is no air-passageway to clog up and cause burnout or lowered 
efficiency. No dismantling for cleaning—no interruption of production. 

QUIET, SMOOTH OPERATION. Baldor Motors are of perfectly balanced design 
which assures quiet, smooth operation. 

CLASS A or B INSULATION. All Baldor Motors are of ball-bearing construction and 
are furnished with either Class A or B insulation. 

INDIVIDUALLY TESTED. Each motor receives a thorough commercial test before leaving 
the plant. 

NATIONALLY SERVICED. Baldor Motors are sold and serviced in more than 200 
Trade Centers. 


BALDOR ELECTRIC COMPANY 


ST. LOUIS and other Principal Cities 


STREAMCOOLED MOTORS 


TRADE-MARK 
e*eeeeeee#eeee#ee#ee#ee#eeee#e® 
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motor spebauers 29 vears 
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Powerful New Source Wr. 
of Sonic Energy 





‘ Over 300 watts of acoustic 
‘ a . 

4% energy — at an intensity level 

\ of 165 decibels — produced by this y 


: 4 
EEMCO-powered sonic generator 











A Special 
24S Motor 


for a 







One of many 
powering problems 
solved by EEMCO 


We have solved the widely varying 
electric drive problems of manufacturers 


Special Duty 





This is the most powerful gas phase source of sonic energy of ultrasonic sound generators, oil well 
commercially available. Only 28 inches overall, and extremely recovery tools,power saws, radar equip- 
simple and compact, this sonic generator produces over 300 watts ment, submersible pumping units, dairy 
of acoustic power. This equipment was developed by Ultrasonic homogenizers, ultracentrifuges, and 
Corp., Cambridge, Mass., for use in industry and research. Dust aircraft. Our specialty is tough problems 
and mist collection, destruction of bacteria, and increasing seed of function, power, size, weight, shape, 
germination are a few of many interesting applications. performance, installation, and operation. 


EEMCO engineers developed the special motor application 
for this unit, meeting severe demands of compactness, opera- 
tional simplicity, and flexibility. The 1% hp EEMCO universal 
type, explosion-proof motor operates at the wide speed range 
of 5400 to 18,000 rpm (with Variac speed control). Extremely ‘e E M Co 













close concentricity of the special mounting adaptor with the 
output shaft was required... and was achieved with a tolerance 
of 1/1000 inch. 

Design ingenuity and production skill... this is the gratifying 
combination you get in EEMCO services. Let us consult with you 
on your current motor problems. 


ELECTRICAL ENGINEERING 
and MANUFACTURING Corp. 


4612 West Jefferson Boulevard 
Los Angeles 16, California 











ay MANUFACTURING 








\ aa MOTOR DESIGN : DEVELOPMENT. 
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LINK=-BELT offers the 


“QUALITY QUINTET” 


in BALL ano ROLLER BEARINGS 





Solid or split housing 
pillow blocks (solid 
shown) for shafts 54” 
to 3'%6"” —also flanged, 
take-up, and hanger 
blocks. 





Series 300 ball bearings 


Solid or split housing 
pillow blocks (split 
shown) for shafts 5%” 
to 3'%". Also flanged, 
flanged cartridge, cart- 
ridge and take-up 















blocks. 





Series 400 roller bearings 


Solid housing pillow 
blocks for shafts 34” 
to 4”—also flanged, 
flanged cartridge, 
cartridge and take- 
up blocks. 






Series 6800-6900 
roller bearings 


roller bearings 


Split housing pillow 
blocks for press-fit 
on precision -turned 
shafting of 1.7700” 
to 7.4800” di- 
ameter. 


Split housing pillow 
blocks with adapter 
sleeves for mounting 
on commercial shaft- 
ing of 1%” to 
6'%6" diameter. 








SEND FOR CATALOGS! 


LINK-BELT 





LINK-BELT COMPANY 


Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. Distributors in Principal Cities. 11,465 


BALL AND ROLLER 
BEARINGS 
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Series 7800-7900 
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Have you looked 


THE COMPLETE 
CHAIN BELT LINE 


Baldwin-Rex Roller Chains 
Baldwin-Rex Double Pitch Roller Chains 
Baldwin-Rex CPS Flat Top Chains 
Rex Cast & Steel Detachable Chains 
Rex Pintle Chains 

Rex H-Type Drive Chains 

Rex H-Type Conveyor Chains 

Rex Refuse & Log Haul Chains 

Rex Transfer Chains 

Rex Ley Bushed Chains 

Rex Combination Chains 

Rex Durobar Chains 

Rex Cast Roller Chains 

Rex Double-Flex Chains 

Rex Sugar Mill Chains 

Rex Chabelco Steel Chains 

Rex Offset Side Bar Roller Chaing 
Rex Table Top Conveyor Chains 
Rex Drop Forged Chains 

Rex Drag Chains 

Rex Cast Sprockets 

Baldwin-Rex Cut Tooth Sprockets 
Baldwin-Rex Flexible Coupling 

and a complete line of chain attachments. 








or lower 


If you’re designing for lower costs, consider these points. 
Have you thoroughly explored the possibilities for cost 
reduction and improved performance offered by properly 
applied power transmission, timing, and conveying equip- 
ment? 

Perhaps you’re using the same basic design. . . the same 
type equipment for these important functions that has been 
used for years. 

Maybe it’s still the best, but you owe it to yourself and 
your customer to be sure that the product you use is the 
lowest in cost, consistent with quality and performance. 

For example, your design may be overchained. A lighter 
chain may do the job just as well with important savings 
to you and the customer. A cast chain instead of a steel 
chain again may do the job as well at lower cost. 

Conversely, your design may be underchained and 
liable to premature breakdown, resulting in far greater 
overall cost to you and your customer. 

Perhaps you are using other methods of transmitting 
power or timing operations and a chain drive can effect 
substantial savings in space, costs and weight. 








CHAIN BELT COMPANY 
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HERE* 


costs ? 


There is no one best or stock answer to the problem 
of transmitting power, timing operations or conveying 
materials. That is why we at Chain Belt Company feel that 
we can be of practical assistance to you in designing for 
lower cost. Because we manufacture a complete line of 
chains, both cast and steel, we can help you select the chain 











SE aI tartan Sets aie: 





that is exactly right for your machines. CHAIN BELT 
If the operating conditions are such that a cast chain DISTRICT OFFICES 
‘ is indicated, we have the exact chain that will best fit the 
need. Where speeds and horsepower requirements de- ‘ame aed 
mand a finished steel roller chain, again our complete en wees 
line contains the answer. anatees eanepets 
; Our Field Engineers plus our Plant Engineers are well esiann males 
equipped to work with you in the selection and applica- ae neces 
tion of Rex and Baldwin-Rex Chains for your designs. In ae haa att 
many instances they have been able to help effect sub- arte esisives 
stantial savings and increase machine efficiency through — ae 
the flexibility of our complete line and their years of prac- — epetnanaine< 
tical experience. Call or write the Chain Belt Company — * tom 
Field Office near you or write direct to Chain Belt Com- —e- San Conant 
pany, 1643 West Bruce Street, Milwaukee 4, Wis. sodneavie a 
Kansas City Springfield 
Los Angeles Tulsa 
Louisville Worcester 














5 cna 


awaemG Gili iti. 
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Here is a composite view of 
Chain Belt Company's manu- 
facturing facilities. From these 
plants comes a line of chains 
unsurpassed for completeness 
- + « chains that have been 
serving industry everywhere 
for over 50 years. 


“ 


— * 


BALDWIN-DUCKWORTH DIVISION 
Springfield 2, Massachusetts 


REX CHAIN & TRANSMISSION DIVISION 
Milwaukee 4, Wisconsin 
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Clocks? Cars? Trains? 
Sure!—but theyre 


just a few 








of the places 


where youll find 


ualily 








) P 
@ American Quality Springs are also playing an 


important role in farm equipment . . . in washing 
machines. . . in phonographs . . . typewriters . . . 
window shades . . . grass cutters...overhead garage 
doors . . . textile machinery . . . and hundreds of 
other items where spring performance often deter- 
mines product performance. 

And the chances are that where you find equip- 
ment with American Quality Springs, you’ll hear 
some mighty enthusiastic reports about product 
performance. For these carefully made springs have 
done outstanding jobs under all kinds of adverse 
(as well as everyday ) operating conditions. 

In some applications American Quality Springs 
have been subjected to high stresses. In others they 
have been confronted with severe corrosive condi- 










4, eee 





JINES 








tions. Still others have placed them under extreme 
changes of temperature. Yet they have maintained 
for years, an enviable reputation for doing the job 
right. 

Whether your spring application presents a par- 
ticularly knotty problem of space, size or function, 
or is just an everyday use—whether you need giant 
hot wound springs or tiny helicals—we offer you the 
same attention of our engineers . . . the same pains- 
taking care in design . . . the same safeguarding of 
quality .. . the same promise of top performance. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 


$ Eas €.$& > £2 8 6 





~ 
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Aluminum Slik-Toy Grader made by 
Lansing Co., Inc., Lansing, lowa. 
















IN ALUMINUM AND ZINC DIE CASTINGS | 


by MADISON-KIPP 


Slik-Toy designers are cost, weight and strength conscious when 
selecting materials. They have produced a virtually indestruct- 
ible grader with Madison-Kipp die castings. There are many ap- 
plications in industry for the same kind of results and probably 
some in your business. Please send all inquiries to our home office 
in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 


210 WAUBESA STREET, MADISON 10, WIS., U.S.A. 





© Skilled ca DIE CASTING WH echanies 






ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- 
sels, Belgium, sole agents for Belgium, Holland, France, 
and Switzerland. 


© Experienced cu \UBRICATION Exgcncering 


wM COULTHARD & CO. Ltd., Carlisle, England. sole = e Onginators % Kcalty 
agents for England, most European countries, India, Aus- “2 e 
tratia, and New Zealand. 7 wigh ofeed AIR TOOLS 
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PLANTS IN: ST. LOUIS, MO. 





STRENGTH 


ACCURACY 


@ 
What Chualidios do you 


look for in Non-Ferrous 


BEARINGS ana CASTINGS? 


You want ALL FOUR, of course . . . and you get ALL FOUR 
qualities plus better performance and greater long-range 
economy when you specify N-B-M Bearings and Castings. 





WEAR RESISTANCE 





The bearings and castings shown above are typical results of these com- 
plete—and modern—facilities that you'll find at National Bearing Division: 


Research — 


American Brake Shoe’s extensive research labs, 
containing the latest in testing equipment, are 
always at the disposal of N-B-M for all types of 
research on customers’ problems. 


The N-B-M Engineering staff is fully qualified 
to work either for or with you in solving 
problems of stress, alloy or over-all design of 
bearings and castings. 


From precision molding to final machining, 
N-B-M has the latest manufacturing techniques 
that assure you of products with maximum 
strength, precision, wear-resistance and density. 


Quality Control— 


Modern X-Ray, Photomicrographing equip- 
ment, and other latest testing devices provide 
a surety for you of castings that meet and often 
exceed your specifications. 


Yes, if qualities that insure longer, more economical service are important 


COMPANY 
+ MEADVILLE, PA, « NILES, OHIO ¢ PORTSMOUTH, VA. © ST. PAUL, MINN. « CHICAGO, ILL. 
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for the Bearings and Castings used in your plant or product, call in your 
nearest N-B-M Representative. He will be glad to give you specific informa- 
tion on how this complete N-B-M service can be applied to your problems. 


NATIONAL BEARING DIVISION 


4930 Manchester Avenue « St. Louis 10, Mo. 





SHOCK RESISTANCE 












For Uniform High Energy 
in EVERY Application, use 


INDIANA permanent MAGNETS 


THIN-WALL ALNICO RINGS 


All sizes of thin-wall, ring-type 
ermanent magnets for television 
ocus coils. Indiana quality assures 

a strong magnetic field. 


“ION - TRAP” PERMANENT MAGNETS 


Permanent magnets to deflect electrons out 
of the ion-electron stream. Made of Alnico 
and Cunife in all diameters and forms. 


PERMANENT MAGNETS FOR 
PHONOGRAPH PICK-UPS 


@ Look to INDIANA for quality permanent magnets—for 
skill in manufacture—for cost-cutting engineering aid. Strict 
supervision in every step of production is your assurance of 
exact magnetic and mechanical characteristics. 


ALL MATERIALS « ALL SIZES ¢ ALL SHAPES 


INDIANA—the world’s largest exclusive producer of per- 
manent magnets, and the only manufacturer furnishing a// 
commercial grades of permanent mag- 








Indiana permanent magnets for transforming 
mechanical energy into electrical energy net alloys—has the know-how and fa- INDIANA'S wide 
cover the full range of physical properties, y 
sizes, and shapes. For phoaograph pick-ups iliti d | d d th DOTS: OS SENQNAS 
microphones, electric organs, etc. : cilities to Gevelop anc produce the per- alloys permits precise 
oar mnamars ven _ manent magnets you require. More CReaaes 
PERMAN SPEAK e CAST 
Indiana permanent magnets for transform- than 30,000 different needs have Alnico, I, ll, iil, 
ing electrical energy into mechanical energy been met successfully by INDIANA Iv, V, VI, Xi 
in loud speakers, telephone receivers, polar- : Cobalt 
ized vibrators, electric clocks, etc. Indiana “packaged energy.” Write today. Cunico 
has the right permanent magnet for each Indalloy 
need. 
Sales Offices Coast to Coast SINTERED 
PERMANENT MAGNETS FOR INSTRUMENTS, Alnico ll, IV, V 
RELAYS, AND CONTROLS Boston 16, Mass., 258 Park Square Building. Indalloy 
A complete variety for ammeters, galvan- Cleveland 14, O., 508 Hippodrome Building. Vectolite 
ometers, light meters, voltage regulators, Detroit 2, Mich., 908 Fisher Building. DUCTILE 
switches, polarized relays, etc. Indiana brings Z pa A» Cunico 
you the latest methods and techniques. Los Angeles 15, Calif., 1151 S. Broadway. Cunife |, 
New York 17, N. Y., 51 East 42nd Street. Silmanal 
P m0 page new prema ver Philadelphia 7, Pa., Real Estate Trust Bldg. asian 
ssemblies, of which the permanent mag . 
is a part, designed to meet your specifications. Rochester 4, N. Y., 519 Sibley Tower Bidg. Chrome 
Furnished for all requirements. Washington 7, D. C., 1011 New Hampshire Ave. Cobalt 
. Tungsten 
Ask for Book No. 4H-89 






PERMANENT 


MAGNETS 














Offices 


NFS THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA * © © Sales 
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Coast to Coast 
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She knows (as you do) 
Women like these lightweight lawnmowers. They make 
grass cutting easy and take plenty of knocks without break- 
ing. They sell by the thousands because the price is right. 
Alcoa Aluminum Die Castings established a sales pref- 
erence in lawnmowers. They can do the same for your 
product. Improve its looks. Boost its performance. Lower 
its price. Now is the time to start planning. Ask your 
Alcoa sales office for the book ‘‘Designing for Alcoa Die 
Castings”. Or write ALUMINUM ComMPANY OF AMERICA, 


610H Gulf Building, Pittsburgh 19, Pennsylvania. 








She doesn’t know (but you do) 


With the ability of the Alcoa organiza- 
tion come important advantages of Alcoa 
Die Castings themselves. They do not 
“creep” nor “grow”. They are excellent 
conductors of heat and electricity. Add 
these advantages to a bonus of light 
weight and a competitive price structure. 


ALCOA ALUMINUM Die Castings merit your FIRST consideration 





INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING + PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS - IMPACT EXTRUSIONS ® 


SLECTRICAL CONDUCTORS ~- SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS + FASTENERS + FOIL 


* ALUMINUM PIGMENTS + MAGHESIUM PRODUCTS 
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To save time on machine design 
-- specify piping from one complete line 


That, of course, is the Crane line—the world’s most comprehensive 
selection of valves, fittings, pipe and accessories. So why look elsewhere 
next time you specify piping equipment? You'll find whatever you need, 
right at your finger tips, in your Crane Catalog. 


SOURCE OF SUPPLY ; sib crys 
Ni RESPONSIBILITY For this “Save Condensation Boiler System, for example...as for larger 
and more complex machinery ...Crane is the One Source of Supply 
complete enough to simplify every piping procedure, from drafting room 
to your product assembly line. 


STANDARD OF QUALITY 


Ordering and storekeeping are simplified, too... piping assembly 
operations are better controlled ... when you give Crane Complete Re- 
sponsibility for piping materials. And “Crane” on the piping marks your 
product a better buy. For your cus- 
tomers know that in piping equipment, 
Crane stands for Highest Quality. 

CRANE CO., 836 S. Michigan Ave., 
Chicago 5, III. 
Branches and Wholesalers 
Serving All Industrial Areas 























McKee "Save Condensation” Boiler System by 
Eclipse Fuel Engineering Co., Rockford, Il. 


FOR MAXIMUM PROTECTION 
against damage from grit, dirt, 
scale and foreign matter in steam, 
water, air, oil and gas lines... 
Crane recommends vertical screen 
or Y-pattern sediment separators, 
in iron or steel. Extra large 
screening areas, with screen of 
mesh and materials best suited 
for service specified, assure free 
fluid flow and minimum pres- 
sure loss. Sizes: up to 12 in. 
Working pressures to 600-pounds 
steam. Flanged or screwed ends. 
See your Crane Catalog. 





EVERYTHING FROM... 


VALVES * FITTINGS 
PIPE * PLUMBING 
AND HEATING FOR EVERY PIPING SYSTEM 
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DUO-FLEX 


FLEXIBLE SHAFT TOOL 




















The Dumore Company of Racine, ‘Wisconsin, widely 
known for the uniform excellence of their products, use 
G.S. Fractional Horsepower Gearing in their new Flexible 
Shaft Tools. “You don’t have to baby them”, says Dumore 
.. “Built for round-the-clock duty” . . “always dependable 
on production jobs” . . “rugged durability for high speed 
flexible shaft work”’. 


Gearing simply must operate at maximum efficiency, give 
smooth, quiet, economical service for years to make these fine 
tools measure up to such high standards of quality. Dumore, 
like so many critical buyers, depend upon G.S. for the 
Small Gears they need. Bring YOUR problems to Head- 
quarters, too. Enjoy all the benefits that only 30 years of 
specializing can give. Write today! 


SEND FOR OUR CATALOG puctetin ——h 


BAR Specialties 


Spurs - Spirals + Helicals - Bevels + Internals - Worm Gearing - Racks « Thread Grinding 


memoee OF 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 











MANUFA 
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New ! VARI-PITCH Automatic Sheaves 


Accurate, instant speed control for most speed changing 
needs from 3 to 20 hp. Simply move the motor toward the 
driven sheave to increase machine speed ... move it away 


lips on Economica > 


Here’s a quick look at industry’s widest range of 
adjustable speed equipment. From this line you 
can select a type of drive that will meet the exact 
requirements of your particular equipment... 
an economical drive, because you choose the 
simplest, least costly for your job! 


Allis-Chalmers not only builds wide range ad- 
justable speed equipment such as d-c motors and 
control, but also complete Texrope V-belt drives. 
For example, Vari-Pitch sheaves have a speed 





to decrease speed. The automatic sheave does all the work. - in 
Lowest cost method of changing speeds while running. changing equipment. 


range of 2 to 1 per sheave... 4 to 1 per drive. 
They allow a wide range of adjustable speeds at 
only a fraction of the cost of other types of speed 



































Direct Current Motors 


Field resistance or armature voltage control 
applied to these motors give a practically 
stepless change of speeds over a wide range. 
Sizes from 1/2 to 200 horsepower and larger 
at all standard voltages. Available in such 
mechanical modifications as drip-proof, 
splash-proof and for vertical mounting. For 
constant and variable torque loads requiring 
speed adjustment. 


Texrope, VariPitch and Regulex are Allis-Chalmers Trademarks. 





Pioneers in Power and Electrical Equipment 


Motor Controls 


Wide range of wound rotor motor drums 
and resistors. Sizes from 5 to 750 horse- 
power in enclosed, general purpose, and 
semi-dust tight enclosures. For larger mo- 
tors, motor operated drum controllers are 
available in a range of sizes. A new line of 
liquid slip rheostats for secondary control of 
wound rotor motors for use in special ap- 
plications is also available. 


From Generation Through Utilization 


24 





Constant torque, variable torque, and con- 
stant horsepower models in sizes from 1 to 
75 horsepower. Available in either two or 
four speeds with overall range from 450 to 
3600 rpm, Normal starting torque and cur- 
rent, and low starting current and high start- 
ing torque can be furnished. Combined with 
Vari-Pitch sheaves wtb changers, these 
motors offer wide s; range. 











~ 
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‘Adjustable Speed Drive 



































VARI-PITCH Sheaves 


Standard Range Vari-Pitch sheaves have 
15% to 25% range per sheave . . . Wide 
range Vari-Pitch sheaves 100% per sheave. 
Furnished in both stationary and motion 
control to suit application. These sheaves 
provide stepless speed changes at relatively 
low cost. Recommended for Textile Spin- 
ning Machines . . . Machine Tools . . . Heat- 
ing and Ventilating Systems . . . others. 


Speed Changers 


Packaged speed control unit with simple 
handwheel for quick speed changes. Oper- 
ates only in motion and provides instantly 
available variation of speeds through a 
smooth stepless range as high as 375%. 
Twelve sizes from 1 to 75 horsepower meet 
most requirements of modern machinery. 
This unit may also be driven through Vari- 
Pitch sheaves for even greater speed range. 





























Rocking Contact Voltage 
Regulators 


Changing and holding a fixed > Fag on ma- 
chines where load is variable is effec- 
tively handled by Allis-Chalmers rocking 
contact voltage regulators. They consist of a 
solenoid or torque motor which rocks a hard 
graphite rocking contact sector against a 
commutator to change regulating resistance. 
A tachometer generator coupled to the mo- 
tot shaft provides a measure of speed by 
supplying a voltage to the regulator coil 
Proportional to motor speed. 


} CHALMERS 
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REGULEX Rotating Amplifiers 


Regulex amplifiers are used for speed regu- 
lation where field forcing and extremely fast 
response are required. Regulex machines pro- 
vide strong corrective action because of high 
amplification of minute tachometer voltage 
changes, which has the effect of accurately 
and quickly controlling motor speed. These 
speed regulators can be used for hoists, or 
any drive where the load is variable and ac- 
curate speed control is needed. Can also be 
used for controlling almost any function of 
a machine which can be converted into volts, 
amperes or watts, 








Wound Rotor Motors 


For adjustable varying speed drives in sizes 
from 5 to 200 horsepower and larger. 
Wound rotor motors in conjunction with 
standard secondary controls offer a speed 
range down to 50% of synchronous speed. 
Starting torque characteristics of these mo- 
tors make them ideal for jobs where low 
starting current and high starting torque are 
required. 


ALLIS-CHALMERS, 1001A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me the literature checked be- 
low: 


Handy Guide for Electric Motors — 
Bulletin 5186052 


Rocking Contact Voltage Regulators 
Bulletin 1486035 
Bulletin 1486143 
Bulletin 1486137 


Regulex Amplifiers — 
Catalog Section 6050 


Vari-Pitch Sheaves—Bulletin 2086082 [] 
Speed Changers—Bulletin 2086013 


Switchgear and Control Devices 
Bulletin 2587095 


Automatic Vari-Pitch Sheaves 


O Ooo O 


oo & 

















Section 20P50 Part 4 oO 
Pre-Engineered Texrope Drives 

Bulletin 2086956 0 
Title. 
Firm 
City. Dati ncisiininieinie 





A-2724 
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Spring governor provides automatic volume 
control, supplying only the needed flow of 
oil at a pre-determined pressure. 


Tilted vanes cannot seize or gouge the pres- 
sure chamber ring. Constant efficiency is 


maintained. 


Heavy duty pump shaft is mounted in anti- 
friction bearings for long life and power 


saving operation. 






COMMON APPLICATIONS 
FOR RACINE HYDRAULIC 
EQUIPMENT 


Presses 
Machine Tools 
Wood Working Machines 
Steering Gears 
Welding Equipment 
Concrete Block Machines 
Plastic Presses 
Aircraft Equipment 


Special Machines 


SMOOTH POWER MOVEMENTS 
IMPROVED MACHINE DESIGN 
REDUCED OPERATING COSTS 
QUIET, TROUBLE-FREE OPERATION 





gk QUALITY AND 
"9 
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Pressure chamber ring of special alloy steel 
is automatically traversed between side 
plates to vary oil delivery. 





O 


RR“ pumps will simplify your circuits. By-pass and relief valves with 
the accompanying extra piping are eliminated. Since RACINE pumps by- 
pass no oil, heating is reduced. Horsepower is saved. Quieter operation re- 
sults. These features reduce installation cost and operating expense. 


Let Racine hydraulic engineers review your applications. This service is avail- 
able without cost or obligation. Write today, ask for catalog P-10-C, RacINE 
Toot AND MACHINE COMPANY, 1773 State Street, Racine, Wisconsin. 


« 







RACINE Hydraulic METAL CUTTING MACHINES 


A complete line in capacities 6” x 6” to 20” x 20” — in all price 
ranges. Features are simple. One lever control — open front 
design — progressive feed for cutting any metal from light tub- 
ing to tough tool steels. Write for Catalog No. 12. 








STANDARD FOR QUALITY AND PRECISION 
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All moving parts are controlled hydraulically by T-J Cylinders 
—on this Malleable Nut Production Machine designed and 
built by Roy Hays & Associates, Rockford, IIl., for the 
Wagner Malleable Products Co., Decatur, III. 

It’s fully automatic—the operator only places nuts in sta- 

tions. Nine T-J Cylinders, 40 ton to \% ton, help complete 

the job of cutting off sprue, sizing, boring, 
facing, chamfering dd Geeading 2,500-3%, 
std. pipe thread nuts per hour. 

For your tough jobs of power movement 
—pushing, pulling or lifting—save J/abor, 
speed production and cut costs with T-J Air 
and Hydraulic Cylinders! Many standard 
sizes and styles ... both cushioned and non- 
cushioned- types... 100 Ib. or 50,000 Ib. 
Precision-built for long-life dependability. 
Write for latest catalogs. The Tomkins- 
Johnson Co., Jackson, Michigan. 


32 YEARS EXPERIENCE J) 


TOMKINS-JOHNSON 


TORS AIR AND HYDRA 

























FOR POWER MOVEMENT IN ANY DIRECTION 


és 


100 LB. or 50,000 LB. 
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WHY? 


it’s exclusive with 
BRISTOL 


It’s exclusive with Bristol 
—the socket design that 
uses the multiple-spline 
principle—best for trans- 
mitting torque. All the 
wrenching force is directed 
into rotary motion. Tight- 
er sets with small sizes 
without damaging screw 
... quicker fastening .. . 
greater holding power .. . 
easier také-apart and re- 
assembly. 


Send for Free Sample 


and bulletin, addressing THE 
BRISTOL COMPANY, Mill 
Supply Division 122 Bristol 
Road, Waterbury 91, Conn. 


Multiple-Spline and Hex Socket 
Screws... Cap and Set 
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of your commonest 
assembly problems 


SOLVED 





Only BRISTOL gives you the right 


Socket Screw for every application 


















COMPACT? 
Then Buy BRISTOL’S Socket Screws 


As you can imagine, there are hundreds of 
parts in every IBM computing machine. 
Because BRISTOL MULTIPLE-SPLINE SOCKET 
SET SCREWS have greater holding power 
. . . permit the use of smaller sizes for a 
more compact design of machine parts, 
IBM uses hundreds in each Electric Punch- 
ed Card Accounting Machine. 


SHAKE? 
Then Buy BRISTOL’S Socket Screws 


45 screws are needed to assemble a taxi 
meter. You: know what a rough ride that 
gets. Ohmer Corporation, Dayton, Ohio, 
subsidiary of Rockwell Manufacturing 
Company —world’s largest manufacturer 
of taxi meters—uses BRISTOL MULTIPLE- 
SPLINE SOCKET SET SCREWS because they 
set up tighter. Result: fare registers rarely 
get out of commission. 


DISASSEMBLE? 
Then Buy BRISTOL’S Socket Screws 


A cellophane sealer made by Wells Mfg. 
Co. has a heat regulating device a part of 
which must be easily removable. This 
company selected BRISTOL MULTIPLE- 
SPLINE SOCKET SET SCREWS because the 
tight set is easily broken by a flick of a 
wrench. Faster repair work. No spoiled 
screws. 


BRISTOL'S 


SOCKET SCREWS 
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Using a “squared circle” 


to reduce sealing costs 





Send for this Gasket Handbook t 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, ‘“Arm- 
strong’s Gasket and Sealing Ma- 
terials.” It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


The “squared circle” shown in figure 1 il-, 
lustrates how circular lathe-cut gaskets 
can be used to seal non-circular flanges. 

A circular gasket whose inner circum- 
ference equals the outer perimeter of the 
boss will distort to fit as shown. Because 
these gaskets are automatically lathe-cut 
from tubes of stock, virtually waste-free, 
they often cost less than die-cut parts. 

For many such applications, Armstrong's 
Cork-and-Rubber Compositions provide ef- 
fective, low-cost seals. They offer a range 
of compressibilities and solvent resistances 
for varied sealing jobs. And by permitting 
the use of smaller machined flanges—or 
even stamped or spun flanges, cork-and- 
rubber may reduce fabricating costs. 

To utilize the “squared circle” principle, 
some means must be provided to position 
the gasket during assembly. While flanges 
must sometimes be altered to do this, it 
is often possible to use existing designs. 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong’s stock materials to- spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 











In figure 1, for example, the boss, pre- 
viously used to insure accurate compres- 
sion of the die-cut gasket, positions the 
lathe-cut gasket during assembly. To seal 
the heavy cover plate against oil, a firm 
cork-and-rubber composition is used. 

Again in figure 2, the recessed channel 
in a die-cast fuel pump housing permits 
accurate positioning of the lathe-cut gasket. 
Because truly compressible Armstrong's 
Cork-and-Rubber does not extrude under 
pressure, the flanges mate perfectly. 

The elliptical signal lamp lens shown in 
figure 3 holds the gasket in place. Here 
a soft cork-and-rubber composition is used 
to cushion the lens and provide a weather- 
proof seal on the stamped metal flange. 

We urge you to discuss your applica- 
tions with an Armstrong representative. 
Methods and materials he may 
suggest may heip save produc- 
tion time and help reduce costs. 








ARMSTRONG CORK CO. | 

Gaskets and Packings Dept. | 

5108 Arch Street, Lancaster, Pa. 

| Please send me at once a copy of the new 24-_ | 

fa | page booklet, “Armstrong’s Gasket and Seal- | 
ARMSTRONG 'S Regge) | 
“ “ . A B 7 RE ie ED a Bone! | | 
GASKETS e PACKINGS e SEALS OG on vce sncctetnatesvedhoves dines teaMlvcodbossensastenaitcessalh | 
i PB in tes cintlts -ongfhitagiabancsseDtbillinn.-<divcstcviigescaitbtbapies | 

| <a ek aN ee ef Pe ee | 
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These IMPORTANT FEATURES of 


Ni) KNURLED SOCKET HEAD 
the CAP SCREWS 


KNURL CAN BE USED FOR 
LOCKING PURPOSE 





SPECIALLY MACHINED BROACH 








UNIFORM SOCKET DEPTH 





KNURLED FOR FAST ASSEMBLY 





CONTINUOUS GRAIN FLOW 


NATURAL FINISH NO MACHINING 
OR DISTURBANCE OF FIBERS 





CONTROLLED FILLET 








CONTROLLED HEAT TREATMENT 









ALL STEEL MAGNETICALLY INSPECTED SMOOTH BODY 








ALLOY STEEL 





CLOSE TOLERANCE ON DIAMETER CONTROLLED THREAD TERMINATION 








PRECISION ROLLED THREAD 


GRAIN FLOW ON ROLLED THREAD CLASS 3 FIT 








14 


EASY START THREAD POINT. 
specially designed to assure fast, easy 
thread start. 

INTERNAL WRENCHING .. . to pro- 
mote Compact Designs which save 


STRENGTH, TOUGHNESS, RELIABILITY 
. the result of constant testing, in- 


spection and quality control. 


KNURLED HEAD FOR EASY ASSEMBLY 
. the knurled head provides a slip- 


and fumble-proof grip, even for the space, material, weight and costs. 


most oily fingers, therefore, the screw Write for your copy of the ‘‘Unbrako” 
Catalog. 
“Unbrako” Products are sold entirely 


through Industrial distributors. 


can be screwed-in faster and farther 


before it becomes necessary to use a 











wrench. 
We also make the famous ‘‘Unbrako"’ 
Socket Set Screw with the ‘‘Self-Lock- —— Kaurling of Socket 
ing’* Knurled Cup Point, and the Screws originated with | 





“Unbrako” in 1934. 


ee OVER 46 YEARS IN BUSINESS 











**Self-Locking'’ Knurled Threads. 





STANDARD PRESSED STEEL CO. 


BOX 102 JENKINTOWN, PENNSYLVANIA 
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Houghton... 


P or 


the packing supplier that prepared the first 


authentic handbooks on leather and 


synthetic rubber packings, is now 


first to set up 
“specs” for 


packing 





Ge 


Bsn ce Milam Sm. 


standards! 
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Industry expressed a desire for packing 
standardization, as between types of pack- 
ings, dash numbers, uniform clearances and 
tolerances. Number of sizes should be re- 
duced also, it was stated at the Joint Indus- 


try Conference meetings in Detroit. 


Houghton was ready and willing to cooper- 
ate. Even better, our engineers showed them 
how it could be done, and then led the way 
for other packing suppliers by setting up 
specifications which will be generally fol- 


lowed. 


We then prepared the handbook shown here, 
as a supplement to our authoritative refer- 
ence books on leather and synthetic rubber 
packings. This book should be in the hands 
of every designer of hydraulic equipment, 


and packing maintenance man. 


Here is another indication of Houghton’s 
leadership in hydraulic and pneumatic pack- 
ings. The engineering service on individual 
installations, the high quality and workman- 
ship built into the packings themselves, and 
the ability to plan and prepare such cooper- 
ative projects for the aid of industry — all 
these are reasons why you should consult 


Houghton when you need packings. 


E. F. HOUGHTON & CO. 


PHILADELPHIA 
CHICAGO e SAN FRANCISCO e DETROIT 


Vim Leather & Vix-Syn Synthetic Rubber Packings 
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More OEM'S Specify US Gauge 
Than Any Other Make! 





Original Equipment Manufacturers 





2 iat Mth, 








SUPERGAUGE FIG. 1600 
For heavy-duty service where ao gauge 
of quality and high accuracy is required. 
Stainless steel 
bushed bearings. 

ryllium copper oF welded 

bourdon tube in iron or phenolic coves. 
conrections. Ranges: 0 to 


Lower or back 
30" vacuum, 15 to 20,000 Ibs. p.s.i. 














HIGH PRESSURE SOLID 


FRONT GAUGES 
Designed for testing high pressure gases 
and liquids these gouges ore built to 
the highest possible standard. Solid 
wall, cast integral with case, separates 
the tube and movement. section from 
observer. Bourdon tubes of specially 
beryllium copper oF stainless 





Ranges: 100 to 100,000 Ibs. pressure. 








ABSOLUTE PRESSURE GAUGE 


inhighly contaminated atmospheres. Dial 
is 2%" in diameter. Ranges: 20 milli- 
meters to 100 inches of mercury. 


















gauges ° . 
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Further Information ? 


IF YOU DESIRE MORE 
INFORMATION ON ANY 
ADVERTISEMENT IN 
THIS ISSUE 


Here's What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want—whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail. No postage 
is required. We’ll have our staff 
forward this information im- 
mediately to the advertiser, so 
that you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 
copy, we have made up three 
cards so that if you are one of 
the later readers, you can still 
have the opportunity of taking 
edvantage of this service. 
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Please send further information on the 


following advertisements in this issue: Testa Patt soeree tf 
Data isformation Supply 
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IF YOU DESIRE MORE 
INFORMATION ON ANY 
ADVERTISEMENT IN 
THIS ISSUE 


Here's What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want—whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail. No postage 
is required. We’ll have our staff 
forward this information im- 
mediately to the advertiser, so 
that you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 


copy, we have made up three 
cards so that if you are one of 
the later readers, you can still 
have the opportunity of taking 
advantage of this service. 











VICKE R$ 
HYDRAULIC POWER STEERING 
is Effortless, Positive, Shockless 


Vickers Hydraulic Steering 
Booster with Integral Overload 
Relief Valve. Bulletin 47-30c. 


Vickers Balanced Vane Type 
Pump is Engine Driven. Bulletins 
36-12 and 49-52 


GERLINGER 
MATERIAL CARRIER 








PLYMETL 


Veneers cross grained 
on alternate plies 


Metal sheet 


Plymetl consists of light gauge metal sheets 
permanently bonded to one or both sides of a 
plywood panel. Sheets of zinc coated steel, 
aluminum or other metals may be used. One 
type of material may be bonded to one side of 
the panel, and another type to the other if 
desired. Panels of Haskelite Plymetl are easily 
fabricated with simple metal or wood working 
tools. It may be obtained in a range of thick- 
nesses and sizes to fit specific requirements. 


TYPICAL USES 


Diesel locomotive side panels, escalator panels, 
table tops, truck trailer side panels, delivery 
truck bodies, railway passenger car interiors, 
bakery proof boxes, bread coolers, air condition- 
ing equipment, low temperature drying ovens, 


etc. : 
“ESCALATOR"’—T. M. Reg. by Otis Elevator Company 
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wherever 
connectors 
must move 
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Air-line piping for motorbus brakes and doors takes constant 
punishment from movement and vibration. In the piping 
illustrated here, American Seamless Flexible Metal Tubing 
provides 3afe, flexible connectors that can bend freely as the 
piping moves and vibrates. 

There is a type and size for carrying fluids, steam, semi- 
solids, or gases. If yours is a special problem, American en- 
gineers offer you their long years of varied experience in 
connector applications. 

For complete information on American Flexible Metal Hose 
and Tubing, write for literature. Address your inquiry to 
The American Brass Company, American Metal Hose 
Branch, Waterbury 88, Connecticut. In Canada, The 
Canadian Fairbanks-Morse Co., Ltd. 
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Photos courtesy Connecticut Railway & Lighting Lines. 





| flexible metal hose and tubing 
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The Broadest Exchange Plan! 


Since February, 1949, Life-Line motors have 
offered you the broadest exchange plan in in- 
dustry. All 1 to 20-hp, single-phase and three- 
phase a-c motors in frame 203 to 326 are in- 
cluded. No other manufacturer of motors—large 
or small—provides exchange service that com- 
pares in scope to this new Life-Line Motor 
Exchange Service. 

120 Westinghouse exchange points assure you 
rush motor replacement service anywhere in the 
United States. Replacement motors, covered by 
this plan, are in stock, ready to be speeded to 
you at any time. 

And what’s more, if a motor fails during 
warranty period, it may be exchanged free for a 
motor of identical rating. The exchange price, 
beyond warranty, és not dependent on the time in 
service... one year, five years or ten years, 


you can 6E SURE.. ie irs 


Westinghouse 


This service is one more advantage you get 
with Life-Line motors. Add this to all-steel con- 


struction . . . pre-lubricated bearings .. . an 
indicated savings of $750 per year per 100 
motors ... and you'll see why Life-Line has 
gained leading acceptance in the motor industry. 

Complete details on the Life-Line Exchange 
Service—lists of exchange points and motor 
ratings covered—are given in the new booklet 
SM-5243. Get your copy today from your nearby 
Westinghouse representative or write direct to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Penna. J-21533 
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Gear Grip on Size-Marked Socket 












TOOL CRIB BOSSES say sorting is 
made easier, speeded up . . . just a 
quick glance at the head of any P-K 
Cap Screw reveals its size. 


‘ pec nada Gas . Re time. cot 
to find out — job moves faster. = 


“SALES MANAGERS, TOO, 
recognize the Size-Mark as 
an added scles-feoture... 0 
definite cid fo customers’ 
service men in reassembiy. 


NEW HELP agree sizes con be 
learned foster . . . also, the Size- 
Mark protects them from errors. 


Plus... GEAR GRIP*. .it simplifies work! 


SEND FOR SAMPLES. Discover for 
W4, yourself why P-K Socket Screws can put 
4 your product out front, assembly-wise 
and sales-wise. Parker-Kalon Corpora- 
tion, 200 Varick Street, New York 14, 
New York. — 


P-K Socket Screws are available for prompt 
delivery in every industrial area. | 
SEND FOR STOCK LIST NOW 





Head Cap Screws is a further aid to 
fast work . . . prevents slipping even 
when fingers are oily. © 


ONLY PARKER-KALON OFFERS 
BOTH Size-Mark and Gear Grip in 
Socket Head Cap Screws. See how 
they save time and trouble all along 
the line. 








PARKER- KALON 


Ne Deman ame ale SOLD ONLY THROUGH ACCREDITED DistRipurons : 





+83 se ORS oe ek Re Be eS ote rae RE RD ‘Rieaes o2 >» ae * % Ri ae 
Bs i a es Su G5 ¥ &, fe: Ps : be pe es a Be 3 ee A 
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GILMER has the PULL 
and the New Flat Belt Catalog 


you need! 


You find new Belts—new data—new convenience 
in this latest complete catalog of Gilmer Flat 
Belts and Belting. It’s easily readable and handy 
to use and tells why you get more out of any 
recommended application. 


Besides a selection of special Belts to solve various 
power transmission problems, you find belts rang- 
ing from high torque, heavy duty service to light 
duty belts for minimum pulleys and maximum 


i. H. 
Tacony, Philadelphia 35, Pa. 


speeds. The well known Gilmer Kable Kord Belt 
in the unique two-belts-in-one design is featured. 


Gilmer specializes in belts, including V-Belts and 
the amazing Gilmer ‘‘Timing’’ Belt that operates 
at zero slippage, opening up new possibilities in 
machine design. 

Send for the new Gilmer Flat Belt Catalog. . 
the ‘‘Timing”’ Belt Data Form... or the Gilmer 
V-Belt Guide. Free. 


GILMER COMPANY 


DIVISION OF UNITED STATES RUBBER COMPANY 


GILMER SPECIALIZES 


IN BELTS 
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P-K Assembly Engineering Service 
helps you 
start here 
to Save 


up to 50% or MORE on Fastening Costs 


Qualified by thirty-five years’ experience, 
Parker-Kalon Assembly Engineers can sit in with de- 
signers and assembly supervisors and show how to 
adapt the simpler, operation-saving P-K method, how 
to cut out all needless fastening expense. That’s one 
of many reasons why... 


P-K Assembly Engineers 
are specialists who ques- 
tion every fastening, and 
point out how fo save 
operations, simplify assem- 
blies, add product strength. 
First step is a thorough 


study of your product in 
the design stage, or on the 
assembly line. Often they 
can show that standard 
sizes and types will serve 
as well as specials, and 
thus avoid extra expense. 









FASTENING-WISE MANUFACTURERS 
CALL ON PARKER-KALON 


Leok at all these other advantages... 
















When required, tests of recommended fastenings ore 





MORE Know-How — Parker- ting equipment is unsurpassed. 





made in Parker-Kalon’s Engineering Service Laboratory. 































Kalon originated the Self-tapping 
Screw and has been the leader 
with new designs ever since. 


MORE Types and Sizes — With 
a complete line of Self-tapping 
Screws for every metal and plastic 
assembly, P-K's advice is unbiased. 


MORE Exacting Quality Con- 
trol—P-K’'s investment in 
laboratory testing and _ inspec- 


Call in a P-K Assembly Engineer and find out where 


you can start making savings you’ve been missing. 


MORE Production— Parker- 
Kalon is the world's leading manu- 
facturer of Self-tapping Screws. 


MORE Top-Rated Distributors 
— Everywhere throughout the na- 
tion P-K Self-tapping Screws are 
readily available. 


PROMPT DELIVERIES from stock 
on most types and sizes. 






If you prefer, mail assembly details for recommenda- 
tions. Parker-Kalon Corporation, 200 Varick St., New 


York 14, N. Y. 





We G9 nil) 
PARKER-KALON SELF-TAPPING SCREWS 


All recommenda are combined in a complete report 
FOR EVERY METAL AND PLASTIC ASSEMBLY 


furnished as a guide for assembly operations. 
G> am ® 
A, 2.6, PB q a THUMB RUS 
= z i, = z AVAULABLE WITH r U me FZ 4 ams - 


fo ee 


Saeeib rates Marthe bbe Sins td Nuts, Thumb Screws » Hardened Screwnails and Masonry Nails + Shur-Grip File and Solder Iron Handles » Metal Punches » Damper Regulators and Accessories 


















sg P-K Also Makes 
Cold-forged 
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THE UNITED STATES GRAPHITE COMPANY 
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DIVISION OF THE WICKES CORPORATION = SAGINAW, MICHIGAN 
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EVERYBODY BENEFITS.. 


when man-hour output is improved! 


Competition can be met at a profit 
Labor is assured of greater job security 
Customers benefit through lower prices 
Stockholders’ faith is justified 


IN YOUR OWN BUSINESS, if you have any 
operations that could be improved, simplified, 
combined or stepped up, now is the time to do 
something about it! 

Why not call in a Barth engineer for a con- 
sultation? He knows what's new in converting 
manual to semi-automatic or completely auto- 
matic operations .. . he knows what's new in 
applying electronic, pneumatic or hydraulic op- 
eration and control . . . he can suggest new, 
redesigned or specially designed and built tools, 
dies and machinery for improving your man- 
hour production as well as for improving “eye 
and buy” appeal of your finished products. 

Ask for a consultation . . . you'll not be obli- 
gated in any way and it could prove highly 


profitable to you. Catalogue on request. -. os 
Barth Die achieves time and material economies 


B ART STAMPING & MACHINE WORKS Inc. 
si s a Denison at We F4% St. eres sovcihed wire 
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AVAILABLE rrouSTOCK 


<a > , 
v4 4 TYPE b 
TYPE A Hub ; 
Plate Sprocket on one side 
—WNo Hu 


A LARGER LINE OF 
DIAMOND 
STOCK SPROCKETS 


ple strand chains 


Plate Sprocket 
(Type A) 
bolted to hub 


Plate Sprocket Hubs on 
(Type A) both sides 
welded to steel hub 


For single and multi 





STOCKED FOR 
IMMEDIATE DELIVERY 


Established Distributing Organizations 
in All industrial Centers 


TRADE <> MARK 


DIAMOND CHAIN COMPANY, Inc., Dept. 435, 402 Kentucky Ave., Indianapolis 7, Ind. 
ENGINEERING OFFICES: 
BOSTON, MASS. CLEVELAND, OHIO TULSA 5, OKLA. of 


P. O. Box 117 15620 Detroit Ave. 2238 Terwilleger Bivd. on 
Needham 92, Mass. Lakewood 7, Ohio 





7 


CHICAGO 23, ILL. NEW YORK, N. Y. 
3959 W. Ogden Ave., 75 Varick St. 


Rm 219. PHILADELPHIA, PA. 


CINCINNATI, OHIO 1011 Chestnut St., 
1255 Dewey Ave. Rm. 421 


4. 
Pa 
CLIP AND MAIL TODAY So 
a ro 


Ad ae ; 
Pa aie. 
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In this continuous tube welding machine, MULTIROL 
SE Series bearings carry the tube forming load as 
journal bearings. To support the heavy load, shafts are 
kept large, but journal dimensions are held to the 
minimum — reduces cost. 




















€ ONS eases 





~ el Screw spike driving attachment screws 
spikes into railroad ties. MULTIROL SE 
Series bearings carry load of chain 
: . : driven drive sprocket. Used without 
MO - 22-N inner race, these bearings provide full 
anti-friction performance in small . 
Wows diameter mountings. So: 


Se oe tall 
ae & S 













Tandem mounting of MULTIROL SE 
Series bearings on a punch press 
fly wheel. Bearings are mounted in 
pairs for even distribution of extra 
heavy load and easily carry im- 
pact of shock load every time clutch 
is engaged. Shaft serves as inner 
. race permitting more compact 
naaked ; mounting. 





how to anti-frictionize for improved performance 
THE (M/L/LTIRO/L way 


















The efficiency of any machine can be raised when minimum OD for a given shaft size and load capa- 
plain friction bushings are replaced with MULTIROL city. Remember also that eliminating friction saves 
SE Series tull type roller bearings. Speeds are on power imput. 
easily increased and accuracy improved over a MULTIROL SE Series bearings are anti-frictioniz- 
longer expected bearing life. ing machines in all industries. The above drawings 
The MULTIROL Way requires less maintenance illustrate typical examples of improved bearing 
because lubrication can be provided through either applications. We will gladly make engineering 
the shaft or housing — oil holes and channels in recommendations for you. Write today for helpful 
both outer and inner — no need for constant oiling MULTIROL Bearing literature. 


— no danger of dry journals when lubrication is 
temporarily neglected. 

Costs less too. Ordinarily large housings can be 
reduced to accommodate the MULTIROL Bearing 












MSGILL 


TRADE MARK 


Address McGill Manufacturing Co., Inc., 200 
No. Campbell Street, Valparaiso, Indiana, for 
your copy of MULTIROL Bulletin SE-48. 
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ony BENDIA‘OUINTILLA 


ELECTRICAL CONNECTORS 
offer you SCINFLEX* SUPERIORITY! 


















* SCINFLEX dielectric material 
is a new development that assures 
unequalled insert performance. It is 
available only in Bendix-Scintilla 
Electrical Connectors. 





The use of SCINFLEX dielectric material, an 
exclusive Bendix-Scintilla development of out- PLUS ALL THESE OTHER FEATURES 
standing stability, increases resistance to flash- r : 

over and creepage. And this is only part of the @Moisture-proof, Pressure tight 

many new advedtiaee you get with Bendix- WRadio Quiet 

Scintilla* Electrical Connectors. The contacts Single-piece Inserts 

carry maximum currents with practically no page 

voltage drop. In temperature extremes, from re ae ; 

—67° F. to +300° F., performance is remark- Bitigh Insulation Resistance 

able. Dielectric strength is never less than 300 md nea and Disassembly 
volts per mil. Bendix-Scintilla Connectors have an ae . sort rng other Connector 
fewer parts than any other connector on the © ecaenm solder required 
market—and that means lower maintenance 
costs and better performance. *TRADEMARK Write our Sales Department for detailed information. 














BENDIX 


SCINTILLA 
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READY-MADE SHOULDERS 














to cut your production costs 


| No longer is it necessary to tediously machine away pounds 
| of metal to produce strong shoulders on shafts or in counterbores. 


Reliance Spring 

Lock Washers 

r automatically 

keep bolts, nuts, 

screws tight under constant 


tension—compensate for wear | 


and developed looseness. All F e 
sizes—many types. Write for bore and snap the ring in place. 


Spring Lock Washer. folder. | 


With ready-made shoulders—Reliance Snap Rings—you merely 


machine a groove at the proper place on the shaft or in the 


The powerful spring tension, developed in the cold drawn 


Eaton Springtites \ 
— Powerful Reli- 

ance Spring Lock 
Washers of proper \ treating, keeps them in place, even under heavy thrust loads. 
size and type, permanently pre- 
assembled on bolts or screws— \ 
speed assembles ... cut costs. 

Write for Eaton Springtite folder. 


steel from which they are formed, plus controlled heat 





See for yourself how much Reliance Snap Rings 
\ can cut your costs. Send samples or prints of 
\ your shouldered parts for study and 


recommendations by Reliance engineers. 


‘RELIANCE 
EATON SNAP RINGS 


EATON MANUFACTURING COMPANY os RELIANCE DIVISION, MASSILLON, OHIO 
Sales Oftices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 











ENGINEERS 
DRAFTSMEN 
STENOGRAPHERS 
BOOKKEEPERS 
SHOP WORKERS 
CLERKS 
FIELD MEN 
OFFICIALS 


SO 
SIMP Lis 


It's easy! You can make sharp BW Prints from*your 








drawings, charts, specifications and office forms al- 
most automatically. The Bruning Whiteprinter does 
all the work for you. In only a few seconds it re- 
produces your original drawing or form in sharp 
black (or colored) on white (or tinted) BW Paper or 
other BW Materials. 

You need no special training, no special operators. 
Everyone in your firm can step up to a Bruning 
Whiteprinter and make their own BW Prints... 
Engineers and draftsmen no longer have to send valu- 
able drawings outside for print making. The produc- 
tion department and the field staff can have all the 
BW Prints they require, without loss of time. The of- 
fice force saves money by using BW Copies for office 
forms of all kinds. The BW Process is so clean and 





RUNING 






Wichita City Library 





BRUNING 





Other Bruning Products you should know about: Draft- 
ing Machines + Sensitized Papers & Cloth * Tracing Papers 
Erasing Machines * Drafting Room Furniture * Drafting Equip- 
ment and Supplies « Surveying Instruments ¢ and many others. 
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HITEPRINTS 


= 
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retreats 












WHITEPRINTER ° VOL 






Everyone in your firm can make BW Prints 





simple that the president or the ireasurer himself can 
make confidential BW Copies of contracts, payrolls 
and other private papers. 

Any department in your firm can have its own 
Bruning Whiteprinter. It can be located almost every- 
where because it has no ducts nor plumbing to tie 
it down. There is a Bruning Whiteprinter for every 
volume requirement. These machines produce prints 
up to 42 inches wide on cut sheets, or roll stock of 


any length. 


Send today for literature describing 
how you, too, can profit by using BW 
Copies. See for yourself why the BW 
System is the answer to your own 





copying needs. Ne obligation. 


CHARLES BRUNING COMPANY, INC. 


4726-42 Montrose Avenue, Chicago 41, Illinois 


NEW YORK NEWARK BOSTON PITTSBURGH CHICAGO 
DETROIT CLEVELAND ST.LOUIS MILWAUKEE KANSAS CITY, MO. 
HOUSTON LOS ANGELES SANFRANCISCO SEATTLE 
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you can 6€ SURE.. iF its 


Westinghouse 




























oO HEAVY-DUTY MOLDARTA HANDLE moves 
in grooves which — tampering and 
insure cooling of hot arc gases generated 
during shorts. 


OPERATING TOGGLE MECHANISM is tri 
r | ‘ free in all positions and is the quick- 
é r) é make and quick-break type. 
ALL BEARING SURFACES are of dis- 


similar metals to prevent sticking due 
to possible corrosion, and to prevent 
bearing wear. 


4) “DE-ION” principle of arc extinction 
with latest improved plate structure. 





Ten Vital Features that © pean raont constaucmion protec 
operator. Mechanism is entirely en- 
Save Space, Man-Hours and Dollars closed in hor-molded, phenolic meverial 


You will save space, man-hours and dollars with gies creed poco wi — 


Westinghouse Type AB Breakers—breakers that ence less watt loss 

point the way to modern circuit protection by €2 COMMON TRIP. Multi-pole units have 

completely eliminating fuse replacement. This insulated common-trip bar that opens all 
3 poles when an overload occurs onany one. 

characteristic slashes costs and man-hours over a 


period of time. But that’s only the beginning. Your » Ee rt hgh pri 
system gets long-life, never-failing protection, too surge voltages. 








. the kind of protection that allows you to take FACTORY-SEALED. Breaker is sealed to- 
the safety of your equipment for granted. poe unauthorized changing of cali- 
And talk about saving space—AB Breakers can see 
be installed side by side with complete safety, salle aatad or: soc mm bean 
operate in any position, and are completely pro- corrosion. 
tected against tampering. 
Get complete information on today’s modern yy 






breaker—the safe, sure, dependable AB. Call your 
Westinghouse representative, or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-30004 







AB BREAKERS 
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From these four reels of Veelos you can make up 
316 sizes of O, A, B and C section endless v-belts. 





AYBE you need belts of only one or two widths—but 





many different lengths—to keep all your drives 
producing. Then one or two reels of Veelos will give you 
a complete v-be't inventory. 


You don’t need to tie-up working capital in a heavy v-belt 
stock... you don’t need to maintain costly inventory 
records. With Veelos, you have the right size v-belt for any 
drive in your plant—all the time ! 


Any length belt can be coupled for quick installa- 
tion on any drive in a few minutes. 


Here's how to cut your v-belt costs 


You can replace up to 316 sizes of 
endless v-belts with just 4 reels of Veelos 





Machine downtime is practically eliminated. 
Sliding or pivoted motor bases are not needed. 


Veelos on reels saves valuable storage space. It sim- 
plifies stock records; it eliminates belt deterioration 
and obsolescence. 


Veelos is simple and easy toinstall. No need todismantle 
drives with fixed centers or outboard bearings... no 
long, expensive interruptions to production. Just loop it 
around the sheave and couple the ends. 

Check the advantages of Veelos and you'll agree that it 
can provide substaotial savings for you. 
















ia THE LINK 
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Everyone responsible for power transmission needs this Veelos 
data book. Gives complete engineering data, measuring and 
installation directions. Shows Veelos at work on scores of different drives 
in many different industries. Write and we'll send you a copy freel 


MANNHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA. 


ADJUSTABLE TO ANY LENGTH » ADAPTABLE TO ANY DRIVE 


Made in all standard sizes, fits all standard grooves. Packaged on reels in 
100-foot lengths. Sales engineers in principal cities; over -350 distributors 
throughout the country. Veelos is known as VEELINK outside the United States. 
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} Here, U-S‘S COR-TEN used 
cuts weight 18% | 


the bigger the nae 


sing de 
were $9.84 less, 











in place of carbon steel 
cuts material cost 10.8% 





cuits sh 


During the past 12 years, U-S-S Cor-Ten—the pioneer high strength steel—has earned a world- 
wide reputation for reducing costs by reducing weight in freight cars, buses, trucks and other mobile 
equipment. That’s exactly what Cor-TEN was developed for, so we were not surprised. 


But here is the story of a money-saving application, far outside the transportation field, that aptly 
illustrates how stationary equipment of many kinds can be built advantageously of U-S-S Cor-Ten 
in place of carbon steel—not only to improve the product but to reduce its cost. 


EVERAL years ago the Cemline Corpora- 
tion of Cheswick, Pa., developed a hot 
water storage tank designed to prolong life even 
in those areas where water supplies are unusu- 
ally corrosive. A special hydraulic cement lin- 
ing that prevents corrosion by eliminating any 
corrosive water-to-metal contact did the trick. 
But in solving the corrosion problem the cement 
lining created another. Its substantial weight 
when added to the weight of the heavy carbon 
steel shell resulted in a unit that was unwieldy 
to handle and difficult and costly to install. 


A lighter tank was definitely called for. This 
need was emphasized with every increase in 
freight rates, and as more and more tanks were 
shipped to distant markets. The question was, 
how to reduce weight and still meet high strength 
requirements. Cemline engineers found the 
answer in U-S-S Cor-TeEn. 


Due to the protective lining, interior corro- 
sion could be disregarded, so they were able to 
take full advantage of U-S-S Cor-Ten’s high 
yield point (50,000 psi.) and to use it in gages 
40% lighter than the carbon steel gages pre- 
viously required. This 40% reduction in cylin- 
der weight reduced the total tank weight 18%. 


These weight savings resulted in cost savings 
all along the line. Cost of the steel per cylinder 
was 10.8% less (because the weight saved more 
than offsets Cor-Ten’s slightly higher cost). 
The lighter tanks were handled with less trouble 
and less expense. And, freight charges on every 
shipment—on steel from the mill, on the tanks 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
NATIONAL TUBE COMPANY, PITTSBURGH 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 


to the customer—were reduced almost 16%. 


To show what this means in actual dollars 
and cents savings, take the case of the 45-gallon 
Stonesteel tank (shown at right) produced by 
the thousands for residential use. Replacing the 
carbon steel shell, .138” thick, with U-S-S Cor- 
TEN .0828” thick, reduced weight 42 lb., cut 
steel cost 35 cents. When these tanks were 
shipped to Richmond, Va., freight charges were 
72 cents less for the lighter tanks, making a 
total saving per tank of $1.07.* 


“U-S-S Cor-Ten,” says the President of Cem- 
line Corporation, “does more than reduce our 
costs. Because of its stiffness it forms more 
smoothly on our bending rells, and fluting dif- 
ficulties formerly experienced have disappeared. 
In welding, too, Cor-TEN behaves better than 
straight carbon steel. It does not seem to burn 
away so readily under the arc and thus makes 
welding easier and faster. We know our custo- 
mers have less trouble and less expense han- 
dling these lighter Cor-TENn tanks. And because 
Cor-Ten has from 4 to 6 times greater atmos- 
pheric corrosion resistance we have every reason 
to believe that Stonesteel tanks made of U-S-S 
Cor-TeEN are much less likely to rust when ex- 
posed to external condensation, when 
leaky fittings drip or when the en- 
ameled surface is damaged in ship- 
ping or installation. That’s why, for 
all our tanks, excent where codes re- 
quire flange steel construction, we’ve 


standardized on U-S:S Cor-TEN.” 


Sal 


on me. 









United States Steel Corporation Subsidiaries 
Room 2088 Carnegie Building, Pittsburgh 30, Pa. 


(0 Please send me a copy of booklet showing how U-S-S 
Cor-TEN saves money in building Stonesteel tanks. 


(1 Please have a High Strength Steel representative call 
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U°S°S HIGH STRENGTH STEELS 


U-S-S COR-TEN + U-S‘S MAN-TEN + U-S‘S MANGANESE-NICKEL-COPPER 
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FOR JOBS THAT CALL FOR 
TOP PERFORMANCE 











HERE ARE TWO NEW 


MicroMorors 









af is 


| ) Y o-Pout OFFSET MicroMotor 





GEARHEAD MicroMoror 














Here's a low cost, skeleton-type Micro- This sturdy, quiet-running gearhead 
motor that is a rugged performer. This unit is for applications requiring un- 
2-pole offset unit is ideal for use in usual r.p.m. specifications. Output 
small room heaters, fans, animated selections are almost without limit 
displays, and other applications calling down to 2 r.p.m. It is powered by a 
for light weight, low power motors. dependable Redmond 2-pole offset 
Features include air gap concentricity, Micromotor with a single bearing lu- 
sturdy bearing brackets, oil reservoirs bricated from the gear box. Brake device 
packed with felt, and highest quality can be supplied if required. Four mount- 
enameled windings. Two ) ox ved in field ing holes are provided horizontal to 
laminations facilitate mounting. Built in shaft on front surface and four vertical 
sizes up to 1/100th horsepower. to shaft on base surface. 









OVER 150 
Kedimond COMPANY, INC. rR’ STANDARD MODELS 


OWOSSO, MICHIGAN 
Offices in New York, Chicago, Dayton, Los Angeles, Dallas 


Expanded Facilities » Prompt Deliveries » Service before and beyond the sale 


REDMOND 25 
@ ee? Me dd ad 
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Bu & HOWELL, leading manufacturers 
of motion picture equipment, found the an- 
swer to a critical and costly lens plate prob- 
lem in MICROCASTINGS. 


The intricate, stainless steel lens plate, too 
complicated for economical die casting or 
machining, was formerly coined of brass. 
However, coining dies did not stand up; and 
the cost of die maintenance was prohibitive. 


Today the MICROCAST process has elimi- 
nated extensive and expensive die costs as 
well as machining cost .. . another example 
of how MICROCAST is serving American in- 
dustry, solving difficult problems on small 
Castings. 
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1/30th HORSEPOWER PRECISION MOTORS 


Synchronous or induction, split phase or 
permanent split capacitor, sleeve bearings 
or ball bearings, with or without gear 
heads, and in a variety of speeds. Yes, a 
lot of extra thought went into engineer- 
ing our broad line of Type R-37 motors. 
They are built in sizes up to 1/30th horse- 
power and were created especially for 
those applications requiring power units 
between our smaller instrument type 
motors and our larger commercial types. 
Specifically they are for devices such as 
Timers, Electric Typewriters, Recording 
Instruments, Controllers, Teleprinters, 
Professional Motion Picture Equipment 
and Disc, Tape, Wire and Facsimile 
Recording Devices, Servo Mechanisms, 
Fans and Blowers. The complete story 
is told in a new piece of literature. Write 
or phone today. Ask about the Holtzer- 
Cabot Type R-37 motors. 

















Builders of Electric Motors for Three-Quarters of a Century <{) <i “(itp 


H OLTZER-CABOT, INC., BosTON 19 mass 


MACHINE DESIGN—August, 1949 














: \ \ HARD . 


, SOFT R. 
, Olt 
COMPRESSION 4 \ R. 
SET e MUD 
a R. p N LOW 
. 4 WATER \Y . DISTORTION 
» 
METAL ‘ R. 
BONDED " WEAR : 
” 
FABRIC .) R. 
’ LAMINATED ~, ay 40) 


i R / 
FLEXIBLE . iis 
SUN 4 
J 
3 R. ai 
y COLD ie 7 
/ R. 
ELONGATION AGE 
E R. 
\y SENSITIVITY / _& CHEMICALS 
» a TENSILE 
PRESSURE \: Sa STRENGTH 
> R. 
Fie RESILIENT em ABRASION 





R= Resistance to 


To figure out all the conceivable ways that physical 
characteristics, design variations and resistance prop- 


erties can be combined in Sirvene parts would be 
nearly impossible. And a great waste of your time, 
because only one combination will do the job for 
you. Sometimes even that combination seems im- 
possible—and that’s when you need the help of 
Sirvene engineers. Taking your spe- 
cific performance requirements, 
they'll assist you in perfecting the 
design, then work out the proper 
combination of oil-resistant elas- 


OTHER CAR 
PRODUCTS 


Penrecr 


Oil Seals 
SUVS 

Mechanical 
Leather 


CHICAGO RAWHIDE MANUFACTURING CO. 


1304 Elston Avenue SIRVENE DIVISION Chicago 22, lilinois 





tomers, do the developmental work and produce the 
parts in quantity under strict laboratory control. 
You can depend on uniform quality and micrometric 
accuracy in every part. When you are in a tough 
spot for the right flexible part to do a critical mechan- 
ical protection or sealing job—and to keep on doing 
it under rough service conditions—call on Sirvene. 


) 


Sirvene products include diaphragms, boots, gaskets, oil seals, 
washers, packings, and other special molded mechanical pliables. 


« SpE PE CAVE E. 
DIAVENE 





THE SCIENTIFIC COMPOUNDED ELASTOMER 

















Gray Iron for @ 
bottle molds must @& 
have a mirror- & 


ee =6hMake it with the metal 
that’s most machinable... 









Gray Iron Characteristics Machinability is one of the neost important advantages of Gray 
Include: < Iron. Thousands of products, from tiny instrument parts to 
a massive machinery castings, attest to this fact. 

Castability i B fj # d G I hi 
ae 3 ecause of its composition and structure, Gray Iron machines 
Rigidity i easily. The graphite in the iron acts as a lubricant and aids in 
Low Notch Sensitivity short chip formation. It can be ground, honed or polished to 
Wear Resistance : mirror-like finishes. It is possible to machine Gray Iron castings, 
Heat Resistance then heat-treat to harden and polish to obtain a higher degree 


Corrosion Resistance of wear resistance. 


MACHINABILITY Are you taking full advantage of the unmatched combination of 


Vibvelton Abdargtion properties found in Gray Iron . . . plus its ultimate economy? 


Durability 


Wide Strength Range Write for free booklet, “GRAY IRON—lIts Mechanical 


and Engineering Characteristics, and Details for De- 
signing Cast Components”. 


Make It Better with Gray Iron 


Second largest industry in the metalworking field 











GRAY IRON FOUNDERS SOCIETY, INC. 


¥ Al ‘ ¥A FF ~f ep. 
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Here's the exclusive 
“rocking bearing,” 
heart of depend- 
able Fast’s Couplings. 
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CHEMICAL PROCESSING plants use Fast’s Couplings because exclusive 
| metal-to-metai seal keeps out impurities—eliminates lost time due to 
coupling failure! These Couplings have been in service since 1922! 


Bes 













MANUFACTURING processes of all kinds throughout industry demand 
dependable Fast’s Couplings that do not break down under 
severe conditions! 
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IN OIL FIELDS Fast’s are in service to compensate for 
shaft misalignment, in all kinds of weather, subject 
to moisture, dirt and grit... yet they transmit power 
without costly coupling shutdowns! 


N? matter what you make—no matter how 
much horsepower you use in a year— 
Fast’s Couplings virtualiy eliminate all cou- 
pling failure in your pliant! There are no 
perishable parts to wear or fail in Fast’s! 
Nothing to replace .. . they’re easy to maintain. Even the 
load-carrying oil is completely guarded by a positive 
metal-to-metal seal formed by exclusive “rocking bearing”’ 
principle of construction. 


With Fast’s on your job you can forget about coupling 
shutdowns. Correctly engineered position of oil-protecting 
“rocking bearing’’ allows for freedom of movement to 
compensate for misalignment because its spherical base 
has the same axis as the hub spline faces. No perishable 
packing rings are used at this critical spot . . . or elsewhere! 


When you order Fast’s you get years of top engineering 
experience, Koppers’ high standards of workmanship and 
unexcelled service, including available parts if required by 
change of drive, even if your Fast’s have been running 
for 30 years! For full information mail the coupon below. 
Address Koppers Co., Inc., Fast’s Coupling Dept., 258 
Scott Street, Baltimore 3, Md. 


FAST’S 
Sely- Aligning 


COUPLINGS 



















td 





INC., FAST'S COUPLING 


~ INC., ‘DerT., 
258 Scott Street, Baltimore 3, Md. 








i ' 
t Please send me the free catalog that gives complete | 
: detailed information about Fast’s Couplings. t 
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DO YOu USE Oil Mydraulice ? 





, . site stad, : 
— on YO U CAN'T 
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FOR TOUGH 





JOBS! 





"a ae 

An outstanding example of a tough assignment for hydraulics is this front 
end wheel loader manufactured by Tractomotive Corporation, Deerfield, Ill. 
For their Tracto-Loader, Model TLW, they are using HYDRECO pumps, valves 
and cylinders for the entire hydraulic system. ’ 


@ A HYDRECO 200 Series oil hydraulic gear pump, connected 
directly to the tractor engine of the loader, furnishes a steady and 
dependable flow of power to the hydraulic system at pressures up 
to 1000 p.s.i. or more. Other HYDRECO pump models are available 
with capacities from 2 g.p.m. to 130 g.p.m. — flange or base mount- 
ings — direct or pulley drive. 


















e A HYDRECO V4 Series Hollow-Plunger* valve quickly and 
accurately controls bucket action. Check valves built right into the 
Hollow-Plunger also hold the bucket control cylinders in position. 
No time is lost in building cylinder pressure to go into dig or dump 
positions. Momentary load drops are entirely eliminated. 


® HYDRECO cylinders, the product of careful design and long 
experience, are built to handle tons of material day in and day out 
under the severest conditions. Special wiper rings keep dirt and 
grit out, while high pressure packings keep oil in. 


® HYDRECO equipment will improve the performance 
of your equipment. We will welcome the opportunity to 
discuss your oil-hydraulic problems with you. 


WRITE FOR CATALOG AND FULL INFORMATION 


* Hollow-Plunger protected 
by existing U.S. and 
Foreign Patents as well 
as patents applied for. 





’ HYDRAULIC EQUIPMENT COMPANY 


1106 EAST 222nd STREET ° CLEVELAND 17, OHIO 
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MACHINES MADE LIGHTER, 
MIGHTIER, WITH 
REYNOLDS ALUMINUM 


Meck of the cost of raising — 29 cane is in the cut- 
ting. The cane harvester in the picture above used 


to be overweight, had trouble getting over wet ground 
until aluminum replaced many heavy parts. 

The manufacturer redesigned with aluminum—used 
aluminum bar and structurals in the frame work, replaced 
cast iron gear cases with strong, heat-treated aluminum 
castings. In fact, nearly 30% reduction of dead weight 
was made without sacrifice of strength. This allowed 
more engine— 30 hp was added—never attainable with 
heavier metals. Now more cane is cut faster and harvest 
costs are lower, because lighter aluminum enabled the 
making of a mightier machine. 

Here’s proof of the part aluminum can play in improv- 
ing your product. There are many kinds of clendanae that 
do many different jobs, better. Aluminum lets you forget 
rust, gives you a metal that’s easier and faster to handle; 


‘ 
wi 


AG 


Photo courtesy Thomson Machinery Co., Thibodaux, La. 


it’s strong even though % the weight of other metal. You 

can save on finishing cost—aluminum’s bright natural 

finish stays bright. Shipping costs are less and sales appeal 

is tops. You can have all these benefits in extrusions, 

structurals, sheet, screw machine stock, wire, rod, bar 

and special shapes—in a wide range of alloys and tempers. 
To get the lift of aluminum for your product, get the 

help of Reynolds experenced technicians. Call the nearest 

Reynolds Office, listed 

under “Aluminum” in the 

classified section of your 

telephone directory, or 

write to Reynolds Metals 

Company, Aluminum 

Division, 2521 South 

Third Street, Louisville 1, 


Kentucky. 
y ALUMINUM STRUCTURAL DESIGN 


Send your request for this in- 
formative book on your com- 
pany letterhead and receive 
your copy without charge. 


REYNOLDS 
Lifetime ALUMINUM 


CONSIDER ALUMINUM. 
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- CONSULT REYNOLDS... 


THE COMPLETE ALUMINUM SERVICE 





THE RIGHT LUBRICANT « IN THE RIGHT QUANTITY °e AT THE RIGHT TIME 
THE RIGHT LUBRICANT «+ IN THE RIGHT QUANTITY eo AT THE RIGHT TIME 
THE RIGHT 1"R8RICANT © IN THE RIGHT ~* 
THE 
SR RR ee ae pee eee 
Don’t Overlook 
the Importance of 
Modern Lubrication 


Systems 





#€ RIGHT QUANTITY + AT THE RIGHT TIME 
Te a Pe thet pared -* THE RIGHT TIME 


Se. 


The Application of the Right Lubricant ...In the 
Right Quantity . . . At the Right Time is of para- 
mount importance in machine design. 


Today's demand for lower production costs and 
higher efficiency have created added responsibili- 
ties for design engineers . . . Designing practices 
for the application of lubricants have been con- 
fined to the random selection of grease fittings, or 
oil cups, and without benefit of engineering knowl- 
edge, and consequently without assurance that the 
right lubricant would be applied, or that it would 
reach the bearing in the right quantity or at the 
right time. 

Lincoln Systems are engineered to specific bear- 
ing requirements regardless of the type of machine. 


The new Lincoln Catalog, illustrated at right, 
appears in the current issue of Sweet's File for the 


Se 
fving All Moj 
Or |} 


. e o © Mer "dust, 
Product Designer. It gives you valuable informa- ‘ oo PROCESsing ies 
ie 


tion. Refer to it and enlist the aid of your local 
Lincoln Distributor or any of our Sales and Service ‘ SESSING 
Offices. Trained lubrication engineers are ready to 

help you. B 


om 
ETA; WORKING 


er 
00D PRO * MINING 


as 
“ONSTRUCTION 





SALES AND SERVICE OFFICES 
@ BOSTON—H. G. Dovis, Inc. —Kenmore 5176 @ NEW YORK—tincoin Lubricating Systems, Inc. — 
Trafalger 7-7900 


®@ OAKLAND—Lincoin Engineering Co. of Calif. — 
Higate 6130 





© BRIDOGEPORT—H. G. Dovis, inc.—Bridgeport 
5-8160 @ EAST ORANGE—tincoln Lubricating Systems, 
. ‘ inc.—Orange 3-3188 
@ CHICAGO—incoln Engineering Co. of ilt.— . . A aha 
Calumet 5-6022 @ FORT WORTH—Fritz Keller—7-7211 e eye pony incoln Engineering Co. 
@ CLEVELAND—Lincoln Lubricating Systems, Inc.— ®@ LOS ANGELES—tincoin Engineering Co. of © piTT Lincoln Engi ing Co.— 
Express 4334 Colif.—Richmond 0151 Montrose 1444 


@ DETROIT—Lincoin Engineering Co.—Madison © MILWAUKEE—Lincoin Equipment Service— ®@ PORTLAND—Pioneer Equipment Co.— 
3484 Division 1191 Lancaster 0488 














e @ PIONEER BUILDERS 
C a 8 ot Oh F on 
Sawea VW iu 
LUBRICATING EQUIPMENT @ e me 


LINCOLN ENGINEERING COMPANY + 5736 NATURAL BRIDGE AVE., ST. LOUIS 20, MO. 
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~»» AND BARCO joints KEEP THE 
FLUID LINES FLEXIBLE 


Because there is always movement—vibration, expansion, 
contraction—in any fluid-conveying system, Barco Flex- 


ible Joints are needed to provide responsive, compen- 


industry and transportation, you will find Barco protecting BARCO JOINTS ON WHARF LOADING LINES 


the arterial systems which convey oil, gasoline, air, water, combine complete flexibility with long life. Also 
Barco Joints on loading and unloading lines are 


available in magnesium which permits extreme 
ease of handling because of their light weight. 


sating movement through every angle. Everywhere in 


steam—the life-blood of America’s industrial body. For 
more complete engineering information, write to Barco 
Manufacturing Co., 1806D Winnemac Ave., Chicago 40, 
Illinois. In Canada: The Holden Co., Ltd., Montreal, Can. 


Not just a swivel joint 
FLEXIBLE JOINTS iscsi" 
a swivel and ball joint 
4 J with rotary motior i 
_ . : tah et ; 


FREE ENTERPRISE— THE CORNERSTONE OF AMERICAN PROSPERITY P th 








“MOVE IN DIRECTION” 
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FOR COMPARATIVE PURPOSES 


we tabulate below the physical properties of the surface and core valves of SAE-1020, SAE-2315, 
Steels, Carburized or Case Hordened with “NELOY” and “NELOY-MOLY™ Steels Normalized or 
Liquid Quenched, Finish Machined and Flame Hardened. 


Lbs. per Sq. In. 


S.A.E. 1020 Case Hardened (Surface)...| 260/300.000 | 180/195.000 
S.A.E. 1020 Case Hardened (Core)... . (30/ 35,000) 
Neloy Annealed and Flame Ilardened 

Treatment 10B (Surface). . . 218/270,000 | 190/240,000 


Neloy Annealed and Flame Hardened 

Treatment 10B (Core) 23- -40 | 163-170 
S.A.E. 1020 Case Hardened (Surface)... ; 180/195,000 5 : 514-601 
S.A.E. 1020 Case Hardened (Core). ....| €G0/ 70.000) G0/ 35.000 5 -50 | 120-140 
Neloy Heat-treatments No. 3 and 10B 


(Surface) 226/270, 200/240,000 20-35 | 550-590 
Neloy Heat-treatments No. 3 and 10B 


CRANE GEARS 
and TRACK WHEELS 
have Greater Internal 
Stress Value... 


©. 2315 Case Hardened (Surface)... 
2315 Case Hardened (Core) ..... 
Molybdenum, Normalized, 
Drawn and Flame Hard Surface) 
Neloy-Moly bdenum, Normalized, 
Drawn and Flame Hardened (Core) 


315 Case Hardened (Surface)...| 290/329,000 
315 Case Hardened (Core) 
Neloy-Moly bdenum Heat-treatments 
3A and [0B Flame Hardened (Surface) | 282/318,000 
Neloy-Moly bdenum Heat-treatments 


3A and 10B Flame Hardened (Core) 


35 35 U8 Js 


*The variation in tensile and yield in the third table is due to the alloyed elements 
of 2315 which is a nickel steel. This produces a higher physical on a straight anneal- 
ed steel compared with more economical alloy used in Neloy Moly. 


NATIONAL ERIE CORPORATION 


ERIE, PENNSYLVANIA »* 2. 
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UNIFORMITY FROM 


HE same forgeability . . . the same superior surface 
and internal quality . . . the same response to heat- 
treatment and the same machinability . . . in bar after 
bar and heat after heat! 
That’s what customers have learned to expect from 
Timken® forging bars. 


This unexcelled uniformity helps to maintain consist- 
ently high quality in your forged parts. It means better 
finish, fewer rejects, fewer delays and fewer changes 
in shop practices. It insures steadily maintained high 
forging output, at minimum production cost. 





50th birthday of the company whose products 
you know by the trade-mark: TIMKEN 
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means uniformly better forgings for you 


Timken quality control uses the most precise meth- 
ods ever developed to maintain unexcelled uniformity 
in alloy steel forging bar stock. Many specia! practices 
employed in the Timken plant are only practical in 
such a large, flexible specialty mill. 


Timken alloy steels are tailor made to meet your 
specifications for chemical and physical properties. For 
help with your problems, write us today. Ask for our 
112-page book, “Evaluating the Forgeability of Steels’’. 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, O. Cable address: ““TIMROSCO”,. 






TIMKEN 








STEEL 


Specialists in alloy steel—ineluding hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standard tool 
analyses—and alloy and stainless seamless steel tubing, 
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—Wlaybe 
Bellows Arssewrblios 


are whal you 
weed Too | 


FYyy 


Temperature contro! instruments that 
make travel on passenger trains safer and 
s more comfortable rely for accuraje, de- 
pendable performance on Cliffori Ther- 
mostatic Bellows Assemblies designed 
especially for the job to be done. 


Whether your problem is controlling temperature or 
pressure, sealing shafts or valves against leakage, or 
transmitting motion, it may pay you to investigate 
bellows assemblies. Doing it before your designs are too 
far advanced may save you time, trouble and money. 
Our engineering department will make a confidential 
analysis of your sketches and specifications and submit 
recommendations. No cost or obligation involved. 
CLIFFORD MANUFACTURING COMPANY, 
124 Grove St., Waltham 54, Massachusetts. Division of 
Standard-Thomson Corporation. Offices in New York, 
Detroit, Chicago, Los Angeles. 


f 


LLL 
a 



































CLIFFORD 


HYDRAULICALLY- FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 


ALL=-ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 
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1. HIGH QUALITY GEARING 


Alloy steel gears and pinions 
with gear teeth generated to 
greater accuracy. Improved 
methods of heat-treating give 
increased ngih—toogie fe. 


2. HIGH EFFICIENCY 
Antifriction bearings —im- 
proved accuracy of gears — 
maintained accurate alignment 
—effective lubrication assures 
operating efficiencies. 


3. DEPENDABLE PERFORMANCE 


Improved design, rugged con- 
struction, highest quality mate- 
rials, accurate manufacture to 
close tolerances, all assure ex- 
treme ruggedness necessary for 
heavy-duty service over long 
periods. 


4. SMOOTH OPERATION 


The overlapping tooth action of 
the extremely accurate gears, 
plus close back lash toler- 
ances, provides smooth, quiet 
operation. 


5. MORE POWER—LESS SPACE 


The careful engineering, qual- 
ity manufacture and the use of 
finest materials permit the selec- 
tion of a smaller size unit than 
was previously necessary. 


6. POSITIVE LUBRICATION 


All gears-and bearings are 
lubricated from a large oil 
reservoir by a simple, efficient 
system. Oil seals at all shaft ex- 
tensions provide oil-tight con- 
struction—clean operation. 


1. APPLICATION ADAPTABILITY 


Many combinations of shaft as- 
semblies permit a wide variety 
of arrangements of gear drives 
between prime moveranddriven 
equipment. Any prime mover 
may be used. 


8. WIDE RANGE OF SIZES 

AND RATIOS 
Single, double, and triple units 
in a range of 42 sizes. Standard 
ratios from 2.08 to 1 up to 360 
to 1 h.p. up to 1350. 


MACHINE DESIGN—August, 1949 


More Power in Less Space 
WITH THE NEW MAXI-POWER DRIVES 


High quality, rugged dependability characterize this new line of 
enclosed helical gear drives—Maxi-Power by Foote Bros. 

These drives are available in single, double, and triple reduc- 
tions in a wide range of sizes and ratios. 

Mail the coupon for Bulletin or call Foote Bros’. representative 
in your City. 
FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 S. Western Blvd. : Chicago 9, Ill. 


F CDOTESBRO 5. 


Foote Bros. Gear and Machine Corporation 
Dept. O, 4545 South Western Boulevard, Chicago 9, Illinois 








Gentlemen: 
Please send me Bulletin on MPA Foote Bros. MAXI-POWER DRIVES 





This rotating base for a 

locomotive crane, which was 

redesigned by Mahon for Steel- 

Weld Fabrication, is typical of thou- 

sands of Steel-Weld fabricated parts and 
assemblies produced by Mahon for hundreds 

of manufacturers throughout the country. Mahon 
design engineers are available to assist you in initial 
design or redesign for Steel-Weld Fabrication. This 
service, backed by craftsmen highly skilled in the 
welding art, and complete facilities for rough or 
finished machining — regardless of size or weight — 
assures you a better, smoother appearing job, em- 
bodying every advantage of Steel Weld Fabrication. 


THE R. Cc. MAHON COMPANY 
DETROIT 11, MICHIGAN , 


Engineers and Fabricators of Welded Stee! Machine Bases and Frames, and Many Other Welded Steel Products 


MATRON 
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The Gisholt DY NETRIC 3S Balancing Machine shown above is 
one of many sizes and types available to handle parts weighing 
from a fraction of an ounce to many tons. Write for literature on 
the complete line of “‘S”’ machines. 













DYNETRIC 
BALANCERS 
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Yes, one of those little coppers in your pocket can exert 
enough “pull” to amaze you. 

It’s simple dynamics—centrifugal force. To start with, it 
weighs only % ounce. Put this “unbalance” weight on a 
rotating body at 6” from the center and let’s see what hap- 
pens. At 500 r.p.m. it exerts a force of .44 pound. Now, 
speed it up. The centrifugal force increases as the square of 
rotational speed. At 5,000 r.p.m. it becomes 44.25 pounds. 
At 20,000 r.p.m. the % ounce becomes a force of 708 pounds 
on the restraining bearings. Such unbalance in rotating 
parts causes vibration. And that means trouble in high- 
speed rotating assemblies—excessive wear, shorter life. 

That’s why it’s so important to specify accurate static and 
dynamic balance in such parts—as a part of design. It’s just 
as important as your specifications for materials and manu- 
facturing tolerances. 

World-wide leadership in the field of balancing makes 
Gisholt your most practical source for help on all balancing 
problems. Write us. 


GISHOLT MACHINE COMPANY 


Madison 10, Wisconsin 














Adaptability of WHITNEY 
ROLLER CHAINS Simplifies Designs 


Whitney Chain drives should be considered as flexible gearing, and, as 
such, they offer a wide range of drive selection and adaptability to all 
types of applications. 
The versatility of Whitney Chain enables you to drive shafts clockwise 
or counterclockwise all from one power source. These alloy steel 
Whitney Chain drives deliver fu// power without slippage from power 
source to driven elements. They can be operated slack on short or long 
centers. They do not impose excess loads on shaft bearings. They absorb shock 
and overloads without breakage. They can be put on or taken off without dis- 
connecting shafts or gears. 
No matter what your power drive problems Whitney Chains and Cut Tooth 
Sprockets . . . the all-steel drives . . . will meet your requirements. Write for 
complete details, today. 


WHITNEY CHAIN & MFG. CO. 


DIVISION OF WHITNEY-HANSON INDUSTRIES, INC. 
205 Hamilton Street, Hartford 2, Conn. 


CHAIN DRIVE IS BETTER 


@ Positive grip 

@ Transmits full horsepower 

@ Simplifies transmission designs 
@ Low maintenance 

@ Ease of installation 

@ Long operating life 

@ Constant uniform speeds 

@ High resistance to shock loads 
@ High load carrying capacity 
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Open view of enclosure Closed view of enclosure 
for surface mounting for surface mounting 


Bulletin 600 Switch with Bulletin 600 Switch fits any 
waterproof enclosure standard switch box 


Quality 


ALLEN-BRADLEY 


Here is a small, manually operated starter that will satisfy 
the latest ruling of the National Electrical Code... which 
requires overload protection for a great many fractional 
horsepower motor applications. The Bulletin 600 Starting 
Switch is built in the single- and double-pole construction, and 
is rated one horsepower and less. Its dependable thermal 
breaker trips the switch under a sustained overload, pro- 
tecting the motor against burn-out. When the overload is 
cleared, the breaker is easily reset with the switch lever. 
However, the switch cannot be held closed so long as the 
overload condition remains. 

The Bulletin 600 Starter is available in enclosures to meet 
every service requirement. Send for complete data. Allen- 
Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin. 











BULLETIN 600... 


The Popular Starter for 


Machines Using Mofors of I Hp or Less e 


Bulletin 600 
mounted on a 
Famco Power 
Press 


Triumph Cookie Dropper 
with Bulletin 600 


*eeeeee 


Bulletin 600 
controlling a 
sump pump 


Blakeslee Vegetable 
Peeler with Bulletin 600 
Starter 


ote ee eee eee eee ee eee eee ee eee eee eee eee OHS? 


Oil- 
burner : 
and cir- + 
culating : 
pumps ° 
control- ; 
led by * 
Bulletin ; 
600; 
Starters . 





\ 


= ==> nuauty< 


Designed for Modern Requirements 


e@eeereereeeeeeeeeeeeeeee 


STARTING se Tey L MOTORS. 








This reliable snap switch starter has 
been redesigned—inside and out—to 
provide more wiring space. . . more ac- 
cessible terminals . . . and a far more 
attractive appearance on your machine. 

Meets N.E.C. requirements and is a 
sales asset on any motorized machine. 


e@eeeeeeaeoeoeoeeeee ee ee eeeee eee eee 


Bulletin 600 on a unit 
heater 


eeeeeeeeoeveeeeeeeeee ewe eee eee 


: Bulletin 600s 
* mounted on a dis- 


. Quality 
eal 
ALLEN-BRADLEY CO. 
1316 S. Second Street 
Milwaukee 4, Wis. 













Drilling & 
Tapping 
Machines 










Swaging 
Machines 








in addition to our 


@ Automatic THREAD ROLLERS A 
DIE POLISHING MACHINES > | 7 


and complete line of special machinery 





, cai ‘ 
built to specification 


We also manufacture exclusively 


these famous shop aids 


» 
é 
» 
om 


HARTFORD } 


ts 





“Four-Point” *V-Block ” 


“S e S ace ad 
uper-Spacers Milling Vises Milling Fixtures — m 
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Designer's 


+ ++ Operation on polyphase power? Here it is—the 
General Electric Type K induction motor for any 
standard application with polyphase power supply. 
Use it for pumps, compressors, fans and blowers— 
‘wherever the motor must deliver constant speed for 
long periods. Also available are totally-enclosed 
motors for machine tools. 










. +. Operation on d-c power? When the power sup- 
ply is d-c, use the General Electric Type BC direct- 
current motor for either constant or adjustable 
speed. Like all G-E motors, it’s quality-built to help 
sell your product. 


fractional- 
hp motor? 


.+. constant speed and moderate torque, single 
phase? Specify this General Electric Type KH split- 
phase motor for fans, blowers, oil burners, domestic 
laundry equipment, office appliances, or for general 
use wherever low-cost operation and quiet, smooth 
performance are required. 


. «+ quick starts under load, single phase? Answer 
the need for high starting torque with a General 
Electric Type KC capacitor-start motor. It’s ideal 
for motorized tools, domestic water pumping, and 
commercial refrigeration. 






...low speed? The wide range of General Electric 
fractional-horsepower motors also includes compact, 
easy-to-mount gear-motors (illustrated) for low- 
speed applications. In addition, there ape unit- 
bearing motors for minimum maintenance, series 
motor parts for “‘built-in’”’ power, and many definite- 
purpose motors. 








New! An up-to-date fractional-hp motor review in this booklet, of special 
interest to machinery manufacturers, you'll find described practically every standard G-E 
fractional-hp motor made. It contains helpful information on motor selection, operation 
and construction, plus a list of almost 40 bulletins covering detailed data on individual 
— types. Send for it now —Bulletin GEA-5174. 


GENERAL @@ ELECTRIC 
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) PRODUCT 
HIGHLIGHTS 


KEEPS RECORDS 
photoelectrically! 


Direct currents, as well as tempera- 
ture, speed, pressure, thickness, light 
and vibration can all be recorded with 
this versatile General Electric photo- 
electric recorder. Both the deflection 
and potentiometer types, using min- 
imum energy, provide direct ink 
records for quick analysis. Sensitiv- 
ities are as low as 1.0 microampere 
full scale, and responses as fast as 
Y second for full-scale deflection. 
For portable use or semi-flush 
mounting. See Bulletin GEC-254. 











LETS YOU ADJUST SPEEDS 





accurately! 
For speed control 


New f of d-c motors, or 


voltage control of generators and 








al exciters, you'll want a General 
Electric plate-type field rheostat. 

al Accuracy of adjustment is provided 

d by many resistance divisions—27, 
52, and 70 in the 6- 9- and 12-inch 
sizes respectively. Adjustable stops 
may be located at any position 

ic between ends of travel. Open (illus- 
trated) and totally enclosed types are 

t, made for front or back-of-board 

“a mounting. See Bulletin GEC-487. 

t- 

-S 


,' 20-to-1 SPEED RANGE 


in an a-c motor! 


Here’s a truly convenient adjustable-speed induction motor— 
the General Electric Tri-Clad Type ACA—that you can run 
on a-c without conversion equipment. A turn of the dial, 
and you get any speed over a range 
of 3 to 1, 6 to 1, or (for intermittent 
loads) even 20 to 1. And you can get 
it through remote control, too, with 
a flexible cable or pilot motor. Do 
you have possible applications for an 
adjustable-speed motor with these 
speed ranges? Write us for specific 
information, and check Bulletin 
GEA-4883. 
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Z a 
WHEN A-C WON'T DO 


choose one of these 
eo 





Low-voltage selenium 


o>, 





High-voitage 
selenium 











\ Copper-oxide } 


@ METALLIC RECTIFIERS 


Where you need small amounts of d-c—for example in electro- 
plating, electrolysis protection, blocking relays in control circuits, 
circuit breaker operation, or power supply for magnetic chucks— 
get it conveniently from an a-c power source with a General 
Electric metallic rectifier. To fully meet your needs, General 
Electric makes all three types, each with special advantages for 
particular applications. A new, high-voltage selenium type is now 
available for use where high efficiency, uniformity and space 
economy are “musts.” See Bulletin GEA-5280. 











ee ae GP 8 GP GE 6S C8 SS OE 6 a a a Ge ee eee ea eae 


General Electric Company, Section B668-75 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

( ) GEA-4883—Type ACA Tri-Clad Motor 

( ) GEA-5174—Fractional-hp motors 

( ) GEA-5280—High-voltage selenium rectifier 

é ) GEC-254—Photoelectric recorder 

) GEC-487—Plate-type field rheostat 

CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
































THE G. E. FLYWEIGHT TRANSFORMER 


delivering a full kva from 52 ounces! 











an example of the application of 


electrical 
insulating materials | 


made with 


FIBERGLAS Goma 


to help achieve LIGHT WEIGHT and COMPACTNESS 


in electrical product design 


Insulating materials . . . made of Fiberglas 
glass yarns and silicone . . . contribute to the 
light weight and compactness of the amazing 
G. E. Flyweight transformer. 

The Flyweight is the aircraft autotrans- 
former which G. E. engineers designed 
smaller and lighter . . . much smaller and 
approximately two-thirds lighter . . . than 
conventional transformers . . . yet which de- 
livers, ounce for ounce, 3 times the kva over 
a frequency range of 380 to 1,000 cycles! 

That is a design to remember. 

Specifically, glass and silicone insulating 
materials are used in this design as: magnet 
wire insulation, lead wire insulation, layer 
insulation, laminate, sleeving, and tape. They 
are all made with space-saving, weight-re- 
ducing Fiberglas yarns. 

High thermal conductivity, plus high re- 
sistance to moisture, heat, corrosion, and 
rot are other basic properties of Fiberglas 
yarns. They, too, offer definite advantages 
when insulating materials are part of your 
product’s design. 6, ~6t, a { 
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A new manual of Fiberglas-base insulating materials is just off the press. Send for a copy. 


Owens-Corning Fiberglas Corporation, 
Textile Products Division, Department 
808, 16 East 56 Street, NewYork 22, N.Y. 


Wiblg_- 


*Fibergias is the registered trade-mark of Owens-Corning Fiberglas 
Corporation for a variety of products made of or with glass fibers. 
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That’s just one of the amazingly low speeds 
and tremendous torques that Janette regularly 
provides industry, using over 750 different 
standard gear ratios. Janette also offers more A 
than 2,500 special gear ratios to meet unusual 4 
requirements. ? 




















For almost half a century Janette engineers 
have furnished “the right speed and the right 
power” housed in the most compact, efficient 
units possible to design. Janette actually helps 
you reduce costs, improve your product 
design, strengthen your product sales appeal 
and increase your plant operating efficiency. 
Learn how you can achieve this with Janette. 
Write today for our Bulletin 5000. 













S 

} 
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@ gear-motors 








@ motorless speed reducers 


@ rotary converters 










MANUFACTURING COMPANY 
556 West Monroe Street © Chicago 6, Illinois 















REEVES widens the work range of machines—to handle 
more shapes, sizes, materials, Example: REEVES Vari- 
Speed Motor Pulley (right) on press brake (left) enables 
operator to vary ram speed, in bending, braking, punch- 
ing and other operations, when parts of varying size and 
weight are in production. 














REEVES accurately regulates conveyor speeds—even to 
fractions of an inch per minute. Example: On this Mold 
Conveyor, used in a Michigan foundry, a REEVES Variable 
Speed Transmission varies travel speed of parts and co- 
ordinates the work of men and machinery throughout the 
foundry. 

















REEVES synchronizes parts of one machine, or machines 
in series. Example: To insure perfect control of shrinkage 
of cloth, of whatever fabric is being “preset”, with this 
new Van Viaanderen Boil-Off Machine, five REEVES Speed 
Control units are used. A REEVES Motodrive varies the 
speed through the entire range, as desired, and four small 
REEVES Transmissions drive the four pairs of drums. 























REEVES compensates instantly for variances in weight, 
liquid level, temperature, etc. Example: To accurately 
maintain uniform boiler pressure of this stoker, REEVES 
Variable Speed Transmission automatically increases or 
decreases speed of the grate travel in response to the 
steam demand. 


REEVES accurately controls heating, baking, drying, cooling 
or chilling time. Example: A REEVES Variable Speed Trans- 
mission, driving through a gear reducer, gives the exact 
rate of speed required for annealing various kinds and 
thicknesses of metal, with this bright annealing furnace; 
pulls the metal strip through the furnace, and then actuates 
the coiling of metal strip. 




















REEVES matches variances in number or individual skills 
of operators. Example: On this automatic stamping and 
punching press, using a 1740 rpm motor, two REEVES 
Vari-Speed Jrs. accurately regulate speed of produciion 
..+ from 9,000 to 36,000 pieces per hour, according to 
size, shape and kind of part, and ability of the operator. 
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REEVES maintains uniform peripheral speed, or tension, 
of winding and unwinding operations, on increasing or 
decreasing diameters. Example: On this high-speed textile 
beamer, a REEVES Variable Speed Transmission, with 
hydraulic automatic control, automatically maintains uni- 
form tension and constant winding speed to assure uniform 
i yarn texture. 

















REEVES compensates for changes in consistency, density, or 
viscosity of materials in process. Example: On this marsh- 
mallow blending machine, two REEVES Vari-Speed Motor 
Pulleys (right) assure a uniform product by regulating 
speed of pumps which control the amount of air and in- 
gredients entering the blending chambers. 
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Designers and builders of more than 2,100 
different makes of modern machines have already 
licked their speed control problems by including 
REEVES Variable Speed Drives as standard equip- 
ment. You can do the same. The complete REEVES 
line of variable speed equipment, built around three 
basic units, offers you the widest selection of de- 











signs, sizes, Capacities, and speed ratios---with man- 






ual, push-button or completely automatic controls. 






And REEVES internal operating parts also are avail- 
able for easy incorporation within the framework 
of machines. A widely experienced REEVES Speed 
Control specialist will be glad to recommend the 
REEVES units best suited to your particular needs. 
Write for name of the REEVES representative nearest 























you and for the 114 page catalog H 23-450A. 


The Three Basic Reeves Speed Control Units 


VARIABLE SPEED TRANSMIS. VARI-SPEED MOTOR PULLEY MOTODRIVE combines mo- 
SION for providing infinite, provides an instantly vari- tor, speed varying mechan- 
accurate speed flexibility ablespeed drive within 4:1 ism and reduction gears in 
over a wide range—2:1 ratiofor any constant speed single unit. Speed varia- 
to 16:1. Sizes—fractional motor. Sizes to 10 hp. tions 2:1 to 6:1 inclusive. 
to 87 hp. Sizes to 20 hp. 





REEVES PULLEY COMPANY - COLUMBUS, INDIANA 


Recognized Leader in the Specialized Field of Speed Control Engineering 


ACCURATE + VARIABLE 


heewes Speed tontrol 


GIVES THE RIGHT SPEED FOR EVERY JOB! 














Johns-Manville 


Conventional 


Moulded Packing Cups type piston packing 


RECOMMENDED FOR PISTONS IN 





Reciprocating Pumps Compressors 

Hydraulic Lifts Governors 

Hydraulic Jacks Power Shovels 

Hydraulic Presses Grease Guns 

Drilling & Boring Machinery Air Chucks 

Air Brake Cylinders Grinders 
Valves (hydraulic or air operated) 





Johns-Manville 


WC 





OTH THE PACKINGS shown on these two pistons will do 

a job. But the piston on the left will operate more efficiently 

and more economically because it is designed for Johns-Manville 
Moulded Packing Cups. 


Design engineers are expressing a growing preference for 
these custom-made cups for two reasons: (1) They practically 
eliminate slippage past the piston. (2) They require less frequent 
replacement in service. 


Johns-Manville Moulded Packing Cups operate like this: 
Each cup is designed with a flexible lip, which, under discharge 
pressure, forms a tight seal. On the reverse stroke, the lip relaxes. 
This action, plus their precise fit, lowers friction and wear on 
liners and reduces the amount of power required for the stroke. 


Wherever Johns-Manville Packing Cups have been used— 
against water, oil, air, and other liquids and gases—they have 
proved to be a good investment by increasing efficiency and 
lowering operating costs. If you design or manufacture any of 
the equipment listed at left, write for further informa- os» 
tion about these custom-made cups. Address Johns- 4 | 
Manville, Box 290, New York 16, N. Y. LY 


canis Creathle- 
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ANOTHER 
"Preference - Proof” 


Norma-Hoffmann Bear- 
ing equipped Black & 
Decker ¥%2"’ Standard 
Drill 
Provide Smooth Operation i 


and Give Long-Life in 4 ay, 74 
BLACK AND DECKER ca4 
PORTABLE TOOLS 


SINCE 1918 Black & Decker Engineers have been 
using Norma-Hoffmann Precision Bearings in many 
of their portable tools for their exceptional long- 
lived, dependable performance. 

A typical application example is the “B & D”’ 
%"’ Standard Drill, illustrated, in which three 
Norma-Hoffmann Bearings are used. Commutator 
and fan end of the armature rotate on single felt seal 
shielded bearings...and the chuck spindle is carried 
on a double felt sealed bearing. Armature speed is 

‘16,800 RPM .. . full load spindle speed is 275 RPM. 

Manufacturers of other equipment from electric 
motors to machine tools, can also benefit with the 
use of Norma-Hoffmann Precision Ball and Roller 
Bearings. Their dependability, friction-free smooth- 
ness and quietness of operation improve design and 
performance of products wherever they are used. A 
Wide range of types and sizes makes selection éasy. 

Norma-Hoffmann Field Engineers will gladly 
help you with your bearing problems. Write for 
their assistance. 

NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 


NORMA-HOFFMANN 


_ CC@BBALL © ROLLER © THRUST 
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in woven tapes 


PHOENIX WYTEFACE Non-metallic Woven Tapes 


Trade Mark 


OVER 3 TIMES LONGER WEAR. An enormous 
stride. A radical development. The new non-metallic 
PHOENIX WYTEFACE, as one highway engineer 
puts it, “bas at least three times the life of ordinary 
metallic tapes’’. Drastic field tests — in extremes of 
climate, in water and mud, over stones and rocks, 
under truck wheels, through brush and barbed wire 
—have established that fact. 


Here is the reason. PHOENIX WYTEFACE is a 
weave of amazingly strong synthetic yarns—a scien- 
tific wartime development—completely covered and 
protected by a special tough plastic coating that is 
not affected by water, is not brittle and will not flake. 


MORE ACCURATE. PHOENIX WYTEFACE will 
stand up to repeated soaking and drying and still 
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U. S. Pat. 2,321,920 


maintain a dimensional stability substantially higher 
than that of ordinary so-called “metallic” tapes. 


HIGHER DIELECTRIC CONSTANT. PHOENIX 
WYTEFACE Woven Tapes are entirely non-metallic 
—a ‘feature that is important to Power and Urility 
Companies and to anyone working near high tension 
circuits. 

EASY TO READ AND CLEAN. The clear black and 
red markings on the white background are easy to 
read. The surface is easily wiped clean. 

Ask your K&E Distributor or any K&E Branch to 
show you the new PHOENIX WYTEFACE non- 
metallic Woven Tape, or write on your letterhead 


for a sample length to Keuffel & Esser Co., 
Hoboken, N. J. 
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K&E HAND LEVELS. . . VERSATILE, 
RUGGED, PRECISION-MADE 


K&E Hand Levels are versatile, useful instruments 
that fill a variety of needs—to lay out rough grades, 
establish contour lines, take cross sections, run lines 
of levels, or carry out any leveling work when speed 
and convenience come first. 


Though designed to stand up to rough usage without 
need for constant adjusting, K&E Hand Levels are 
made to precision standards and are simple in design. 


The hand level with the circular tube in the pic- 
ture is the No. N5702, 6 inches long. It is also 
available with stadia lines for measuring distances 
(No. N5702D). 


The square tubed hand level, No. 5704, 614 inches 
long, has a simple device for right angle sighting 
as well. 


Ask your K&E Distributor or Branch to show you 
these K&E Hand Levels, or write Keuffel & Esser Co., 
Hoboken, N. J. for the K&E Hand Level booklet. 
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} 
/ FOR QUICKER, MORE 
ACCURATE DRAFTING 


many time-saving K&E Draftsmen’s Tools. With 
this handy device, lines can be drawn parallel to the 
edge of any straight or curved guide at various dis- 
tances from it. Ideal for graph plotting, mapping, 
railroad work, airplane or ship design. 


Ask your K&E Distributor 
or Branch to let you see 
the booklet “K&E 
Templates and other 
Drafting Tools”, or 
write Keuffel & 
Esser Co., 

Hoboken, N. J. 

for a copy. 
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METAL PROCESSING building will be con- 
structed at Massachusetts Institute of Techno- 
logy as a result of a gift of $1,000,000 from 
Alfred P. Sloan Jr., chairman of the board of 
the General Motors Corp. The gift is part of 
$5 million received from industry for research 
and education. 


HOW TO GET YOUR JOB was the subject 
of a recent two-day conference at the Cleveland 
Engineering Society as a practical guide de- 
signed to be immediately useful to the young 
engineering graduate. 


LUBRICATING OILS with additives may be 
tested by a new method developed at the Na- 
tional Bureau of Standards which simulates 
the characteristic deposits found in engine tests. 
The method requires simple apparatus and elim- 
inates the fuel variable that results from con- 
tamination of the oil by engine fuel. Deposit 
from a thin film of oil flowing over a heated 
strip of steel provides a sensitive method of 
rating. 


MAGNETIC RECORDING for sound tracks on 
movie films will be available for the amateur 
through an agreement between Eastman Kodak 
Co. and Armour Research Foundation. The sound 
track can be edited at will simply by erasing the 
original and replacing it with whatever script 
is desired, a feature impossible with optical 
sound tracks. Also sound effects may be dubbed 
in as desired. 


ALUMINUM is employed for over 90 per 
cent of the new Twin Coach bus, resulting in 
a 41-passenger coach which weighs 13,500 
pounds compared with 19,000 pounds for steel 
construction. Aluminum castings are used ex- 
tensively in the suspension system. 


LIQUID IMPACT METHOD of piercing and 
blanking operations on silicon sheet steel has 


been developed experimentally 
by General Electric engineers 
at Schenectady. The method 
substitutes a column of oil for 
the punch which wears out 
rapidly on this type of steel. 
The oil may be channeled back 
for reuse. Dies may be soft, 
unhardened steel which cannot be used with 
the conventional punch. For each size and 
thickness of steel it is necessary to calculate 
the particular impulse necessary for satisfactory 
punching. 


PHOTOGRAPHIC VIEWFINDER which pre- 
sents a clear, erect and unreversed image has 
been developed at the Air Materiel Command 
headquarters at Dayton. Known as the type B-2 
viewfinder it will be useful for navigational pur- 
poses and for aerial photography. Two inte- 
grated optical systems, using the same screen, 
give either a broad field of image below and 
ahead of the aircraft or a narrower field with 
larger scale image covering terrain directly be- 
low the craft. 


PRICE POLICIES of industry prompted the 
statement from W. L. Schneider, former pres- 
ident of AGMA, “We have no quarrel with those 
who sell for less; they should know what their 
products are worth.” 


NOISE made by most public transportation 
vehicles is more than the noise frequency and 
decibel levels normally accepted by the human 
ear as psychologically pleasing, according to a 
survey in Chicago made by Armour Research 
Foundation. 


BRAZING ALUMINUM to steel has been de- 
veloped as a commercial process by Salkover 
Metal Processing. Method is simple, low in 
cost and is suitable for brazing aluminum fins 
on steel cylinders as well as for fabricating as- 
semblies in which the special properties of steel 
inserts are combined with the light weight of 
aluminum. 


ENGINEERS AND SCIENTISTS are needed 
by the Government for work in the fields of 
their greatest competence. .A: new file in Wash- 
ington is being created to contain 100,000 
filled-in questionnaires for this purpose. 
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N-A-X HIGH-TENSILE STEEL in L.P.G. Cylinders 


means light weight with added safety and durability 


on Be % 
» Fase r 
ee ae 





Photographs of the Lee cylinder, courtesy of the Steel Cooperage Company, Detroit. 


Because of the greater strength and excellent fab- 
ricating, welding and copper brazing properties of 
this low-alloy, abrasion- and corrosion-resisting 
steel, cylinders made with it (to conform to I.C.C. 
safety requirements) are 35% lighter in weight 


than when made with conventional carbon steel. 


This weight reduction (with longer life) means 
greatly reduced shipping and handling costs ... 


and over-all savings to consumers. 


GREAT LAKES STEEL CORPORATION 


N-A-X ALLOY DIVISION ¢ DETROIT 18, MICHIGAN 
COPYRIGHT 1949 
GREAT LAKES STEEL CORPORATION UNIT OF NATIONAL STEEL CORPORATION 
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Less weight...Less space 


the motorgear 


for more slow-speed applications 


You've wanted a slow-speed unit that is more compact, lighter 
in weight, more easily adaptable to a wider variety of appli- 
cations—that has a modern, dependable motor with simpler, 
sturdier gear train. That’s what you get in the Motorgear— 
the combined benefits of the Axial Air Gap Motor and modern 
double reduction helical gears. Available in standard ratios, 
up to 10 hp. Fairbanks, Morse & Co., Chicago 5, Ill. 


@ FAIRBANKS-MORSE 


. A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES 
PUMPS ¢ SCALES *« MOTORS « GENERATORS 
STOKERS © RAILROAD MOTOR CARS and 
STANDPIPES ¢ FARM EQUIPMENT ¢ MAGNETOS 
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Extending the Engineer's Horizon 


BSORPTION in purely technical problems has caused many 
an able machine designer to overlook other equally important 
phases of professional activity. If he is to progress personally 
and professionally it is imperative that he extend his horizon beyond 
the confines of a particular engineering department. 

Competent engineers and engineering executives do not just happen— 
they are the result of wide experience and broad contacts. Recognizing 
this, forward-looking companies are taking positive steps to broaden 
the experience and develop the latent abilities of their engineers 
and designers, not only in engineering, but also in the direction of 
management. 

The most important of these steps is the encouraging of their 
engineers to travel for the company on engineering problems, to attend 
expositions and conventions, and to participate in the activities 
of national engineering societies by serving on committees and 
by presenting technical papers at their meetings. Engineering society 
activities offer excellent opportunities to acquire valuable practice in 
working with people, in learning how to plan, how to organize, how 
to put across ideas. Management has much to gain by urging engineers 
to join and become active in engineering societies, and money spent in 
paying their expenses is a sound investment in the future. 

Broader contacts give the engineer an opportunity to orient his 
abilities in the vast field of engineering—to find that niche 
within which he can function most effectively. They also enhance 
his overall understanding of engineering as a business and as a 
profession. Thus, there is established within him a keener appreciation 
of his professional stature and a vastly improved self confidence. 

Such engineers are urgently needed to fill top positions in the management 
of machinery manufacturing organizations. 

An engineer cannot even keep pace with his profession if his 
life is lived out of contact with it. To become a better designer as 
well as a leader in his profession, he needs to be relieved at times of 
humdrum routine in order to view in proper perspective the*broad 
vista of contemporary knowledge and thinking. 
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Fig. 1—Right—View of a 

turn milling operation on a 

two-throw outboard engine 
crankshaft 


By Roger W. Bolz 


Associate Editor, Machine Design 


Miller 


A new machine for a new process 


Fig. 2—Above—Two types of small crankshaft 
showing fully forged and partially forged 
designs finished and unfinished 
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branched out in many directions over the years. 
One of these many branches has been generally 
termed turn milling, and encompasses the generation 
of circular or cylindrical surfaces with a rotating 
milling cutter, Fig. 1. Inasmuch as the milling cutter 
removes materia! from a rotating workpiece by char- 
acteristic small bites as against continuous chips nor- 
mal to turning, the milling method has often been 
found extremely useful in finishing work-hardening 
materials. 
The newest application of turn milling, developed 
by L. E. Godfriaux of the Gisholt Machine Co., has 


i semanas versatile, the process of milling has 
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been to the machining of crankshafts and similar 
parts where cheeking as well as turning is necessary. 
A crankshaft presents a difficult machining problem 
owing to the extreme character of the interrupted 
cheeking or facing cut. For turn milling, however, 
the problem is simple; the cutting can be substantial- 
ly the same for the entire operation. It makes little 
difference whether the crank is fully or partially 
forged through the cheeks, Fig. 2. 

In turn milling crankshafts, the throws can be 
turned either on the throw centerline or on the crank 
centerline. The simplest Gisholt machine, developed 


Fig. 3—Left Below—Simplest turn miller, with a single cutter, 
which turn-mills about the throw centerline 
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Fig. 4—Left—View of 

turn miller showing the 

cutter and crank in 
working positions 


Fig. 5—Bottom Right— 
First model of the larger 
automatic machines 
which mill four crank 
throws simultaneously 
by following them 
about their orbits 


around the Simplematic lathe and adapted to smaller 
production, uses a single milling cutter and mills one 
throw at a time, Fig. 3. For small outboard-engine 
and similar cranks, the work heads contain special 
fixtures which clamp the work so as to permit rota- 
tion of the crank about the pin centerline. After mill- 
ing one pin the crank can be removed and reversed to 
finish the second pin. 

In the cycle of operation, the cutter mills through 
the cheeks to preset depth whereupon the work hold- 
ing heads begin to revolve. After completing one 
revolution the heads stop and the crank withdraws, 
Fig. 4. The characteristic chips produced can be seen 
in Fig. 4 also. A binegative rake is used on the cut- 
ter blades and the action is such as to deliberately 

















bend the chips in the middle in order to permit free- 
ing from the cut quickly. 

With larger special machines, Fig. 5, the cycle is 
somewhat different in that the cutters advance and 
withdraw in operation and, also, the pins are turn 
milled while rotating about the crankshaft center- 
line. In this machine four throws are all milled si- 
multaneously in 0.6-minute, floor-to-floor, Fig. 6. Two- 
throw or single-throw cranks can also be handled in 
the machine with the same time cycle. With these 


Fig. 6—Left—Closeup of the machine in Fig. 5 with rough 
and finished cranks shown resting on top of the control box 


machines the cutters feed to depth opposite the 
cheeks and on reaching preset depth the crank is ro- 
tated one revolution to complete the machining of the 
pins and the cheeks; the finishing cut through the 
cheeks removes any close-in. 

In order to generate circular pins during their 
planetary travel, the hydraulically actuated cutter 
slides are guided by a set of cams as shown in Fig. 7. 
This drawing shows the cutter spindles and mount- 
ings, the head and tailstock clamping arrangement, 
and the cam setup for a two-cutter machine. The 
cams are made much larger than the throw diameter 
primarily for practical purposes and accuracy, and 
rotate on suitable bearings. To avoid the necessity 
for a specially generated cam contour, the cam-fol- 
lower face is ground to a radius complementary to 
that of the cam and thus maintains a constant cutter- 
spindle-to-work-center dimension over the entire 
planetary travel of the eccentric cams. A locking 


Fig. 7—Below—Cross section drawing of the cutter spindles 
and workheads showing the control cams. Units with as 
many as five cams have been made 
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wedge button in the cutter spindle 
permits minute adjustment of the 
cam follower position to compen- 
sate for cutter wear. Two sets of 
cams are shown in Fig. 7. By mov- 
ing the cam follower to the proper 
cam, pins of varying throws and 
diameters can be generated. 

The work drive on the original 
machine, as shown in Fig. 5, was 
through a motor-driven speed re- 
ducer. To permit simpler control 
and greater flexibility in operation, 
this design was changed to one 
with tandem hydraulic motors. 
These drive through a pair of 60- 
to-1 worm and gear arrangements 
having backlash eliminating fea- 
tures as shown in Fig. 8. The dual 
worm gears are interconnected by 
means of spur gears which can be 
adjusted to remove all play. 

Because the headstock and tail- 
stock must be synchronized — the 
entire driving engagement with 
the workpiece is by hydraulic col- 
let clamping—the hydraulic mo- 
tors are connected mechanically 
by a sliding bevel gear drive, 
Fig. 9. 


Hydraulic Drive 


The tailstock is brought up to 
the work by hydraulic power and 
when it reaches the positive-stop 
position, a pilot control valve is 
turned to close the work holding 
collets. This circuit also actuates 
the tailstock locking device. The 
machine is then run through its 
cycle to complete the crank mill- 
ing. Actuation of the start push- 
button directs 350-psi oil pressure 
to the cutter slides and after a fast 
approach the cylinder throttles 
meter the exhaust oil through 
speed-control valves during the 
feed-in cut until the slides contact 
the size-control cams. At this 
point a limit switch starts the oil 
motor drives to the work heads for 
rotating the crankshaft. The exact 
instant at which the speed-control 
valves are dropped out of action is 
adjustable by means of the dump- 
ing valves on the slides which are 
actuated by a cam plate, Fig. 10. 

During the infeed of the cutter 
slides the full hydraulic pressure 
is maintained by the regulating 
valve. After the cam has turned 
180 degrees, the slide infeed has 
been completed and the direction 
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Fig. 8—Above—Cross section of the 

work drive mechanism. Interlock- 

ing gearing permits removal of all 
drive gear backlash 


Fig. 9—Below—View of a two-cut- 

ter machine showing the hydraulic 

head and failstock drive units con- 

nected together mechanically by 
the shaft across the top 
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Fig. 10—Above—Sche- 
matic layout of the ma- 
chine hydraulic circuit 
showing the special 
pressure regulating 
valve for the slide and 
the accumulator control 


Fig. 11—Left—Cross sec- 
tions of rough and fin- 
ished automotive crank 





of the slide movement is then reversed. During the 
reversed direction of the slide movement a reduced 
pressure is maintained while the cams both guide and 
force the slides back. At completion of the 360 de- 
grees of cam movement, the slides are automatically 
returned to start position by the same control valve. 

To insure that positive pressure holds the cutter 
slides against the control cams during their orbital 
traverse, a special regulating valve arrangement has 
been worked out, Fig. 10. Driven from the work 
spindles is a control cam which varies the effective 
spring preload on this regulating valve. Thus, as 
the cams force the slide to retract, the oil pressure 
behind the right end of the valve plunger slowly 
moves the plunger to the left, cutting off the volume 
and exhausting oil by an amount sufficient to main- 
tain a substantially uniform back pressure of 100 to 
125 psi on the slide. 

An air-booster oil accumulator is utilized to main- 
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tain a uniform hydraulic pressure and obviate con- 
tinuous pump duty. In lieu of a pressure switch 
for cutting the pump in and out, a hydraulic cylinder 
start-and-stop control is employed, Fig. 10. Work- 
ing against spring loading, the cylinder arrangement 
permits adjustment for the most practical pressure 
range. A feature of the hydraulic components can be 
noted on the various drawings—all exhaust oil is 
routed from the top of each component wherever 
possible to permit ready release of entrained air. 
Accuracy: In production, accuracy depends some- 
what upon the strength and rigidity of the crank- 
shaft itself. With small, light outboard-engine cranks 
a tolerance of plus or minus 0.004-inch can be held 
on plane, parallelism and out-of-roundness, inclusive. 
With heavier automotive cranks width can be held to 
plus or minus 0.002-inch, spacing of throws to plus 
or minus 0.002-inch, throw position and plane to plus 
or minus 0.005-inch, and out-of-roundness to plus or 
minus 0.004-inch. These tolerances are sufficiently 
close to permit the consideration of automatic gang 
grinding in production should such be desirable. 
FINISH: As can be seen from an appraisal of the 
cutting action in turn milling, the resulting finish is 
a series of longitudinal faces about the circumfer- 
ence of the pin, Fig. 11. Each facet represents the 
work feed per tooth of the cutter. The radial dif- 
ference between the peaks and flats of the surface 
actually measures about 0.0005-inch. These longi- 
tudinal facets actually improve grinding conditions 
unlike circumferential markings which often create 
detrimental wear effects on the grinding wheel. 
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INGLE-DISK brake, below, adapt- 


ed for industrial use from an airplane 
type brake is shown at right installed on a 
mine shuttle car. It has reduced main- 
tenance by more than one-half in an ex- 
perimental test program conducted by 
Goodyear engineers in co-operation with 
Joy Mfg. Co. A nonself-energizing brake, 
it has a straight line torque curve 
throughout the braking range and gives 
equal torque in both directions. Con- 
struction is simple and it is self-adjusting 
over the life of the lining. 
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Plaster-mold castings of nonferrous alloys may be 
made on a mass production basis with such control of criti- 
cal dimensions and surfaces that machining and balancing 
are almost totally eliminated. Versitility of the method is 
illustrated by the three pieces shown at top of next page 
as cast by the foundries of the Eclipse-Pioneer division of 
Bendix Aviation Corp. Upper left is a turbine for a torque 
converter. Upper right is a 10-inch airplane landing wheel 
so accurately cast that only the hub requires machining. The 
process permitted thinner, lighter walls, reinforced by internal 
ribbing, effecting a two-pound saving in weight over other 
methods. In the foreground is a 6-inch, 2-stage, high-speed, 
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shrouded impeller with specifications calling for critical bal- 
ance and satin-smooth inner surfaces. Cast in one piece, the 
impeller has a web of vanes which were kept within toler- 
ances of 0.005-inch while the entire unit has sufficient strength 
to withstand peripheral speeds up to 1500 feet per second. 


Differential action is obtained with the unusual unit 
shown at right. Known as the Power Divider, designed by 
Mack-International Motor Truck Corp., and employed on off- 
highway types of trucks, it transmits the drive smoothly to 
truck wheels yet produces increased torque to the wheel re- 
taining traction when the other is slipping. A similar differ- 
ential shown below, is used in addition for trucks 
with four-wheel drive bogies. In this unit the drive- 





shaft is connected to the spline at left, 
the bevel gear driving the forward axle 
from the outer cam of the differential, and 
the shaft at the right driving the rearward 
axle from the inner cam. 

During normal operation the differential 
maintains equal torque to both driven 
members while permitting differences in 
speed between them. When traction on 
one side is lost, however, idle spinning is 
prevented by increasing the torque to 
the wheel retaining traction. Driving mem- 
ber is a wide cage carrying twenty-four 
short radial plungers in two rows. These 
plungers can slide axially a short distance. 
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An inner cam is placed within the ring of plungers 
and an outer cam surrounds them, the plunger ends 
bearing on their respective cams. The two rows 
of plungers and the two rows of lobes on the inner 
cam are indexed alternately. The outer cam is in- 
dexed uniformly across its width. 

Relative motion between the driving ring and 
either cam reciprocates the plungers as they ride 
over the lobes. Because the cams are opposed, 
: motion of one in one direction forces the other to 
| turn in the opposite relative direction, providing for 
normal operation around corners and uneven ter- : } Aluminum skin 
rain. Should one wheel tend to slip, any resistance 
whatever is multiplied three times by the cam 
angles, increasing the torque on the other wheel. 
In emergency use, light application of the foot 
brake increases the drag on the slipping wheel re- 
sulting in a net gain of 2 to 1 on the other wheel. 
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Command antenna 
with plastic conopy 
Flush mounted, zero-drag antennas, right, for 
speedy new USAF aircraft eliminate entirely the 
drag of the previously exposed types. For instance, i i, 


a single streamlined one-foot stub antenna protrud- po---~~. ky 
ing from the surfaces would expend 200 horsepower 





at 600 miles an hour. Other advantages include 4-- ~~ Homing adaptor antennas 
the elimination of icing dangers, added protection i ts each encased in plas tic 
from precipitation static, the sealing out of mois- — AJ} % housing 
ture, and freedom from breakage at high speeds. ‘al ‘2 Comp 
k . “S835 L0 py 
One of the latest developments is the use of all hp “S835 20S jpy 

; et, Ya “a SY 0 Cey, 
or part of the fuselage itself as an antenna. This F220.) “<Rling “sence 
technique has been necessitated by the utilization aig °lor Lin © 
of low radio frequencies which require antennas OSS OG | 
sometimes as large as the aircraft they serve. By “nares 


isolating a portion of the plane, such as a wing tip, 
and then feeding voltage across a plastic covered 
isolating section, the entire wing is thereby excited. 
Using the same principle in an 
isolated tail cap, the fuselage 
can be energized to act as an 


antenna. The wing can also be Twist drills having three margins on each land as shown in the 
energized by inserting an ex- drawing below have proved superior to conventional single-margin drills 
citer coil close to it in the fuse- for severe interrupted drilling jobs. When drilling 7/g and 31/32-inch 
lage and electrically induct- holes in the ears on SAE-1045 steel yoke forgings, the Saginaw Steering 
ing energy over into the wing Gear division of General Motors experienced excessive breakdown of 
structure. the margins on standard drills. The grinding room found it necessary, 
Importance of flush mount- in most cases, to cut off a considerable length of drill to bring it back 
ing is illustrated by a C-4 car- to condition for use. The new drill, designed with three margins gives 
go plane fitted with 15 dragless better bearing, resulting in increased life, and has almost entirely elimi- 
antennas of all types. Three nated the cutting off formerly necessary. Savings in drill and grind- 


78h the ae sis = the ing costs have been over 50 per cent. 
wings, four in the tail, two in 


the dorsal fin, and four in the 
fuselage. Figures compiled for vated 
only nine of these show that 


they would expend 634 horse- 
power at a hypothetical speed " . atoll ’ 7 
of 600 miles an hour. Flush 


mounted, they have no drag. 
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signs as there are dial designers—and a few 
more. One quick walk through a test labora- 
tory, or a tour of an automobile plant, will convince 
even the most skeptical observer that there are too 
many designs, and that not all of these designs are 
good. Sometimes it is not too important if a dial is 
misread or not read at all. At other times, however, 
critical mistakes are made, mistakes which may lead 
to serious injury or death. Many aircraft accidents, 
for example, have been attributed to a misread dial. 
In recent years the importance of the dial in mod- 


se are probably as many different dial de- 


, ern life has led to a considerable amount of research 


to determine the factors which make for good and 
bad dials and scales. Such questions as the follow- 
ing have been asked, and to a large extent answered: 
How precisely can a dial be read? How quickly can 
a dial be read? What is the best arrangement of 
dial markings, and how does the arrangement affect 
both speed and accuracy of dial reading? Again, 
how do the numbers which are marked on the dial, 
and the numbers used in reading the dial, affect speed 
and accuracy? What is the best kind of pointer? 
How should dials be grouped? 

Many different laboratories have been working on 
these problems, and the material which is presented 
here is drawn from several sources. The Aero-Med- 
ical Laboratory at Wright Field, and the Psycholog- 
ical Laboratories at Princeton and Purdue Universi- 
ties have worked on various aspects of the problem. 
In England, the Phychological Laboratory at Cam- 
bridge University has provided the authors with a 
great deal of information. In addition, our own lab- 
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oratory has done a great deal of research on dial 
and scale designs. Most of this work has been sup- 
ported in one manner or another, both in the United 
States and in Great Britain, by the Armed Services, 


Fig. 1—Top—Readability of dials and scales is significantly 

influenced by the size of the marked interval. These curves 

show relative and absolute errors as a function of the size 

of the marked interval. Relative error is the error expressed 

as a percentage of the marked interval; absolute error is 
the actual error expressed in millimeters 


Fig. 2—Below—This curve can be used fo determine ex- 

pected percentage of correct readings. It shows the per- 

centage of correct readings as a function of the size of 
the called interval divided by absolute error 
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How to design them to 








to 











and scales 


insure quick, accurate reading 


because these problems are of extreme value in the 
design of military equipment. 

Before going into the cold facts of dial and scale 
designs, it should be helpful to describe first the 
various ways in which dials and 
scales are used. The best de- 
sign for a dial depends a great 
deal on exactly how the dial is 
to be used. Unfortunately, the 
best dials for some uses are not 
the best for others. 

It is generally agreed that all 
the uses of dials can be classed 
roughly into three groups: 
Check readings, directional read- 
ings, and quantitative readings. ab 


CHECK READINGS: The sim- oe 
plest form of reading is check 
reading wherein all the observer 
has to know is whether or not 
an indicator is at a correct point. 
He does not care at the moment 
what the actual reading is, but 
just whether the reading is what 
it ought to be. When a driver 
looks at the temperature gage 
on his car, he is not so much 
interested in the actual tempera- 
ture as in whether it is the 
right temperature. Only when 
the temperature is wrong does 30 
he care what the actual reading 
is. For this type of reading, 
incidentally, a simple indicator 
such as a light which is on as tT 
long as the temperature is cor- 20 
rect, is frequently better than 
any dial at all. Check readings 
can be made fastest when the 
indicator is as simple as possible. 
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Fig. 3—Right—Nomograph permits 

reading percentage of correct read- 

ings to an interval when the sizes 

of the marked and the called in- 
tervals are known 
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DIRECTIONAL READINGS: The next kind of dial read- 
ing has been called directional or qualitative. Here 
again the observer is not interested in an exact 
amount, but only in the direction of error—if there 
is an error. In the case of the temperautre gage, for 
instance, he would be interested only in seeing 
whether the temperature is too high or too low. Here 
again, the simplest form of indicator will give the 
best speed and precision of reading. 


QUANTITATIVE READINGS: Here the desire is to 
know precisely what the indicated value is and to get 
this precision as fast as possible. Most research 
work applies to quantitative readings, although the 
same general principles apply to all forms of dial read- 
ings. In anticipation, however, it can be said that 
a dial or indicator should never be more complex than 
absolutely necessary for the kind of reading required. 
Readings will be faster and more aceurate the less 
complicated the design. On the other hand, it is fre- 
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quently necessary to design dials for all three kinds 
of readings. Many times, the need is for a check 
reading primarily, but also a directional or quantita- 
tive reading if the check reading is wrong. 

Psychological Steps in Quantitative Reading: Mak- 
ing quantitative readings of a dial or scale is not a 
single phychological process. The first step is the 
gross perception of the general direction or area in 
which the pointer falls. This perception depends pri- 
marily on factors in the pointer design, and the over- 
all size of the display—the larger the display the 
faster will the perception be. Next the dial reader 
has to determine the value of the nearest marked in- 
terval. This marked interval itself may be a sub- 
marking, in which case two successive judgments are 
required. And last, the reader must make a visual 
estimation of the fractional position of the pointer 
between two adjacent marks. He must, in other 
words, make a visual interpolation, and the accuracy 
of this interpolation is one of the critical problems 
of dial design. 


Spacing of Dial Markers 


AVERAGE INTERPOLATION ERRORS: Studies on the 
accuracy of visual interpolation have been conducted 
at the John Hopkins laboratory,' at Wright Field,” 
and at Princeton.* Some of these studies dealt with 
circular scales, some with linear scales, and others 
with concentric scales. It seems to make little dif- 
ference whether the scale is on a straight line, or 
whether it is a circular dial, so the discussion can 
be for the general case. 

As has been indicated, size of the marked interval 
has a significant effect upon readability. It should also 
be noted that the values which follow represent errors 
for normal reading distances of about 20 to 30 inches. 


1 References are listed at end of article. 


Fig. 4—Correction factors applied to the size of the called 

interval for various fractional interpolations as a function 

of the size of the marked interval. These correction factors 
are used in conjunction with the nomograph of Fig. 3 
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Fig. 1 shows both relative and absolute errors of visual 
interpolation as a function of the size of the marked 
interval, Relative error is very poor for small in- 
tervals, but becomes progressively better up to about 
15 millimeters, where the relative error is about 4.4 
per cent. This figure, then, represents the best rela- 
tive accuracy which can be obtained under any con- 
ditions. It means that any given estimated inter- 
polation will be in error (on the average) by 4.4 per 
cent of the interval. If many such readings are av- 
eraged algebraically, the mean value will approximate 
the true value very closely, since the errors are ran- 
domly distributed above and below the true value. 

Absolute errors, on the other hand, increase linear- 
ly above 15 millimeters, but become progressively 
smaller below that value. They approach a limiting 
value of approximately 0.3 millimeters. It is pos- 
sible that the lowest absolute error would be slightly 
less if observers squinted their eyes and moved a 
little closer, but they couldn’t read dials very long 
under these conditions without undue fatigue. Once 
again, to interpret these figures, any interpolation 
reading made within the limits of 10-millimeter mark- 
ings would be in error (on the average) by half a 
millimeter, or 5 per cent of the interval. To most 
people, these values are surprisingly large. 


READING TO THE NEAREST UNIT: Data such as those 
shown in Fig. 1 are of general interest, but they do 
not provide the direct answer to many technical prob- 
lems. The curves refer to errors when the observer 
reads the scale as precisely as he can. More often, 
however, he reads to the nearest unit, whether that 
unit be one-fifth or one-twentieth of the interval. For 
example, a voltmeter is usually read only to the near- 
est volt (if the scale is large enough). In that situa- 
tion it is important to know the percentage of times 
the reading would be correct to the nearest volt, not 
in the average error which is made. 

From the average-error curves of Fig. 1, it is pos- 
sible to compute the theoretical probabilities that any 
given reading will be correct to a given interpolation 
unit if size of the interpolation unit and size of the 
marked interval are known. These probabilities have 
been computed on the assumptions that the normal or 
Gaussian curve of errors applies and that there is an 
equal probability that the true reading will be at any 
infinitely small point on the entire scale. Later it will 
be shown that this first assumption must be modified 
for certain special cases. 

There is a distinction between the marked interval 
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Size of the marked interval 


and the called interval. 
refers to the actual distance between markers on the 
scale. Size of the called interval refers to the actual 


size of the unit to which a reading is made. For 
example, assume that a scale is marked off every 5 
millimeters, and the scale is labeled 5 volts for every 
mark. The size of the marked interval is then five 
millimeters. Now if a scale reader attempts to read 
to the nearest volt, the size of the called interval is 
one millimeter, or one-fifth of the marked interval. 
On the other hand, if the reader attempted readings 
to the nearest five volts, then the size of both 
marked and called interval would be five millimeters. 

These probabilities, with different sizes of called 
interval are shown in Fig. 2. The size of the called 
interval is expressed as the number of absolute error 
units. This transformation is necessary in order to 
reduce all possibilities to one graph, and essentially 
makes the curve independent of the size of the 
marked interval. As an illustration, from Fig. 1 the 
absolute error for interpolating with a marked in- 
terval of 10 millimeters is 0.5 millimeters. Thus, if 
readings are made with the 10-millimeter marked in- 
terval to the nearest 2 millimeters, the size of the 
called interval is 4 times the size of the average ab- 
solute error, which gives a probability of correct 
readings of 74 per cent. If readings are attempted 
to the nearest 1 millimeter, the size of the called in- 
terval is twice that of the average error, and the per- 
centage of correct readings is 53. 

Likewise, for a marked interval of 5 millimeters, 
the absolute error is 0.4 millimeters. Now if read- 
ings are made to the nearest one millimeter, the called 
interval is 2.5 times as large as the average error, 
and the percentage of correct readings is 60. From 
this it can be seen that if readings are required to 
the nearest one millimeter of scale, more readings 
will be correct if the scale is marked off every five 
millimeters than if it is marked off every 10 milli- 
meters. The relations shown in Figs. 1 and 2 are 
such that greater accuracy in reading to any specified 
called interval is always achieved the smaller the 
size of the marked interval, although the increased 
precision is not proportional to the increased total 
number of marks for marked intervals smaller than 
15 millimeters. 
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NOMOGRAPHIC REPRESENTATION: To facilitate the 
determination of percentages, the nomograph shown 
in Fig. 3 has been prepared. This nomograph essen- 
tially combines the information shown in Figs. 1 and 
2. On this nomograph, if a straight edge is lined up 
for the correct values of the sizes of the marked in- 
terval (on the left-hand scale) and of the called in- 
terval (on the center scale), the per cent of correct 
readings can be read from the right-hand scale. 


CORRECTIONS FOR SPECIAL CASES: The nomograph 
is the best possible representation for the general 
case of scale reading. There are some special cases, 
however, in which correction factors have to be used 
to determine the best estimates of correct percentage 
readings. These special cases are due to the fact that 
some forms of fractionation are easier for human 
observers to use than are others. And, as will be 
seen, some numerical systems are easier to work with 
than others. It is easier and more accurate for ob- 
servers to estimate in fifths of intervals than in 
fourths of intervals. Likewise, estimations to the 
nearest marked interval are much more accurate than 
any other type of interpolation, because it is much 
easier to determine the bisection point of an interval 
than any other fractional subdivision. 


Correction Factor Enhances Nomograph Utility 


Fortunately, the nomograph can be used even with 
these special cases by the simple use of a correction 
factor. This correction factor effectively reduces the 
size of the absolute error of estimation, which in turn 
can be treated as an increase in the size of the called 
interval. The size of the necessary correction factor 
varies with the size of the marked interval, as shown 
in Fig. 4. To illustrate how these correction factors 
are used with the nomograph, it will be assumed 
that a marked interval of 10 millimeters is to be read 
to various subdivisions. If it is read to a called in- 
terval of 10 millimeters, Fig. 4 shows that the cor- 
rection for calling to units is 3.0 for a marked inter- 
val of 10 millimeters. The procedure is to multiply 
the size of the called interval by 3.0 before using the 
nomograph, and then read the nomograph for a marked 
interval of 10 millimeters and a called interval of 30 
millimeters. This gives a percentage correct of 98.4, 
compared to the 95.0 per cent without the correction. 
If the interval is read to the nearest 2 millimeters, 
the correction for 1/5’s is used, which is 1.85 for a 
marked interval of 10 millimeters. Reading the nomo- 
graph for a marked interval of 10 millimeters, and a 
called interval of 3.7 millimeters, gives a percentage 
correct of 86, compared to the 75 per cent without 
the correction. A similar correction process is used 
for all other cases. Fractionations not shown in Fig. 
4 will have a correction factor too small to be worth 
bothering with. Therefore, the general case applies 
and the nomograph should be read directly. | 

It should be pointed out that the nomograph is 
based on data extensive enough that: it can be as- 
sumed that the future will produce little change in it. 
The correction factors for marked: intervals greater 
than 15 millimeters are likewise well determined from 
existing data. The correction factors for smaller 
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Fig. 7—Accuracy of scale reading depends on type of 
scale used. Error scores obtained in experiment are shown 
as the per cent under each scale 


marked intervals, however, are based on a minimum 
of data, and a maximum of logic and practical con- 
siderations. The corrections for the shorter inter- 
vals, then, are the best possible at the moment, but 
they may be changed with future research. 

These correction factors produce some interesting 
conclusions and generalizations. One thing which can 
be noticed is that a marked interval of a given size 
can be read to fifths as accurately as it can be read 
to fourths. Also, reading to the nearest half of a 
marked interval is not a great deal more accurate 
than the general case. The general conclusion is that 
systems of fractionation in fives and tens are better 
than those which go by successive bisection, as from 
units to halves to quarters, eighths, etc. It would 
seem that the metric system of scales not only would 
make calculations considerably easier, but that scales 
using the metric system could be read more accurate- 
ly. 

THE SCALE NUMBERS: A word of caution should be 
imposed at this point. The corrections shown in Fig. 
4 assume an optional number system, and will not 
work with a poor number system. Research at this 
laboratory* has shown that interpolation accuracy is 
much better with some number systems than with 
others. In Fig. 5 are shown three scales which will 
not be read equally well when accuracy is measured 
in terms of absolute distance on the scale. Scales 
which increase by units are best—such as 1, 2, 3, 4, 
or 10, 20, 30, 40, etc. (A scale is called a unit scale if 
the numbers increase by integral units, or any num- 
ber which is 10, 100, etc., times an integral unit.) 
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The C scale in Fig. 5 is one of the worst possible 
scales, and the B scale is just fair. Other poor num- 
ber systems are those which go by threes, sixes, and 
sevens. Worse still would be scales which go by 
eights. Scales which go by twos are almost as good 
as those which go by units. 

The correction factors in Fig. 4 are for a scale 
which goes by units. These corrections will be lower, 
or disappear altogether if other number systems are 
used. For example, a scale of seven interpolated to 
one-tenth of the interval would be very awkward and 
no correction should be used. On the other hand, a 
scale by fours called to the nearest fourth would 
have a slightly higher correction than that shown. 
The critical factor is not so much the fractionation 
value itself as it is the number which is used for a 
particular fractionation. In general, the fractiona- 
tion which will be best for a particular number series 
is that which will allow readings in units. A scale of 
three, for example, read to the nearest third is bet- 
ter than a scale of three read to the nearest fifth, 
and would have a larger correction factor. 


Unit Systems Always Best 


Unfortunately, there is no general rule which can 
be given which would cover all cases. It should be 
possible, however, to determine the rough correction 
if it is borne in mind that unit systems are best for 
all cases. Thus the maximum correction would be for 
a scale marked in units and called in a unit system— 
the metric scale. Corrections will in general be less 
if either the marked scale or the called scale deviates 
from the unit system. However, a few checks of 
percentage correct readings with the different correc- 
tion factors will clearly show that the use of a good 
number system greatly increases the accuracy of 
scale readings. 

METER MULTIPLIERS: Meter multipliers always 
change the scale to some extent, but sometimes the 
change in scale results in a very inaccurate scale from 
which to read. For example, a scale may be well 
constructed in that it has unit numbers for the marked 
intervals, and thus can be easily read to unit num- 
bers. But if that scale is multiplied by 2.5 (a 
not uncommon multipler) the accuracy with which it 
can be used becomes exceedingly poor. In general, 
the best multipliers to use are tens, hundreds, etc., or 
twos, twenties, etc. Multipliers of five are not too 
bad, but almost any other multiplier will result in an 
inefficient scale. 

MARKER GROUPINGS: Another related problem is 
the use of unnumbered markers, which serve as par- 
tial subdivisions of the total scale. The same prob- 
lems arise here as in straight interpolation, and the 
conclusions are the same.5 The best subgroupings 
to use are fives and tens, designed in such a way that 
a decimal or unit system of numbers can be used. 
On the other hand, if the numbered scale is a scale of 
four, then four subdivisions are better than five. 
Again, the basic generalization is that the scale should 
be read to a unit number, i.e., the smallest marked 
scale division should be a 1, 2, 3, etc., or 10, 20, 30, 
etc. 
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Some good and bad scale groupings are shown in 
Fig. 6. The top scale is the best possible. The num- 
bered scale is in a unit decimal system, and the 
smallest marked division gives unit numbers. Inter- 
polations between the smallest marked intervals will 
have the largest correction factors if it is read to 
units, fifths or tenths of the interval. On the other 
hand, the scale at the bottom, even though it has 
ten subdivisions, is an extremely poor scale because 
the numbers used at every stage of the reading are in 
awkward steps. Likewise, the E scale is poor even 
though its numbered markers are good because the 
numbers for the subdivisions are poor and will pro- 
duce inaccurate interpolations. 


SPEED vs ACCURACY: In general, the factors which 
produce maximum precision will also produce maxi- 
mum speed. Particularly is this true with reference 
to the problem of numbers and subdivisions. On the 
other hand, there is one factor which increases ac- 
curacy but decreases speed: the total number of 
marked intervals on the scale. Because of the large 
correction factor for interpolating to the nearest 
marked interval, it is always more accurate to have 
one marked interval for every interval to which the 
scale is read than to use any other system of inter- 
polation. But the more marks there are, the greater 
the time required to get a precise reading, and the 
greater the chance that a scale division or mark will 
be read wrong if the scale is read quickly. Marked 
intervals less than about three to five millimeters 
produce relatively little increase in accuracy, but 
adding more marked intervals will greatly slow down 
the reading process. Thus except for real precision 
scales, where it can be assumed that considerable 
time is taken in the reading, scale markers of less 
than 3 millimeters separation probably should be 
avoided. . 


What Kind of Dial? 


Another kind of problem which affects primarily 
the speed with which a dial can be read is the shape 
of the dial. For real precision reading, the shape 
of the dial is of little consequence. However, if 
readings are made quickly, accuracy becomes less 
with conditions which produce slow readings where 
the dial reader takes as long as he wants. There are, 
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Fig. 8—Left—Reading of multi- 


subject to many errors 


Fig. 9—Right — Combination 
dial and counter can be read 
with much greater accuracy 
than the equivalent multi- 
revolution dial shown in Fig. 8 
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in other words, conditions which will produce slow 
readings. These same conditions will also produce 
inaccurate readings if the reading is forced to be 
fast, although no inaccuracy would result if the read- 
er took all the time he wanted. 

One factor which affects the dial readings this way 
is the shape of the dial.6 In Fig. 7 are several kinds 
of dials which were studied experimentally, with the 
percentage of errors which were made on a forced 
fast reading. The open-window type of dial was con- 
siderably better than any of the other shapes of 
dials in terms of errors. The errors in this case were 
a misreading of the nearest marked interval. What 
seems to happen is that less confusion results if only 
two or three numbers are visible. The nearest scale 
number can be determined much faster by actually 
reading one of a few numbers than by trying to pick 
out one number from many. In this experiment, inci- 
dentally, the spacing between marks was the same for 
all dials, so that the only factor that could affect 
accuracy was the shape of the dial itself. 


When To Use Counters 


COUNTERS INSTEAD OF DIALS: A problem related 
to the shape of dials is whether a dial has to be used 
at all. Experiments in this Laboratory’ have shown 
that counters can be read more accurately and quick- 
ly than a circular scale. The psychological stages in- 
volved in reading a dial, which we mentioned earlier, 
are short-cut when a counter is used. There is no 
gross localization, and there is no interpolation re- 
quired. It probably is safe to say that whenever 
quantitative information is required, it can be ob- 
tained faster from a counter than from a dial. There 
are practical limitations to the use of counters, how- 
ever, which limit the cases in which they can be used. 
If scale readings change rapidly, then the counter 
becomes practically useless because the fine unit 
moves so fast it cannot be read. Likewise, the coun- 
ter is of little value when the task is to set some con- 
trol to a particular value, since the operator does not 
know what the actual value on the counter is unless 
he stops his adjustment. 


SUBSTITUTE FOR MULTIREVOLUTION DIALS: One ex- 
cellent application of the counter, however, is as a 
partial substitute for the multirevolution dial. Ex- 
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periments at Wright Field’ have shown that the mul- 
tirevolution dial, Fig. 8, is a very poor instrument to 
read. Many misreadings are made, and it takes a 
long time to get a correct reading. Fig. 8 shows 
why it is so awkward. If the inside and outside 
scales are not the same, knowing the gross position 


becomes important. If a single dial is to be used 
primarily as a check reading instrument, and only 
secondarily as a quantitative reading instrument, it 
should have some clear mark to indicate the correct 
reading. Marks such as those drawn on the dials of 
Fig. 10 are one means of improving the speed of check 
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Fig. 10—Left—For check read- 

ing dials, the area of correct 

readings should be clearly 
marked 














Fig. 11—Right—When groups 
of dials are used primarily 10 
for check reading, a mis- 
aligned dial can be spotted 
much more quickly if all cor- 
rect-reading areas are in the 
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those of Fig. 10, for example 


of the pointer is of little value. Likewise, when the 
outside pointer is near zero, the inside pointer will 
frequently be misread by a whole unit. 

In Fig. 9 the same reading is shown with a counter 
substituted for the inside scale, and the outside scale 
remaining the same. This combination dial and coun- 
ter can be read much more accurately and faster than 
the multirevolution dial. 


TWO-SPEED MECHANISMS: This substitution of the 
counter for one of the multirevolution scales can also 
be considered as a means of providing a two-speed 
mechanism. It was mentioned that counters are poor 
whenever rapid movement occurs. There are in ad- 
dition purely mechanical difficulties involved in try- 
ing to move a counter too rapidly. One compromise 
is to use the counter as the slow unit (with the coarse 
reading) and the dial as the fast unit (with the pre- 
cise or vernier reading). Thus a dial which uses just 
one complete revolution could be changed to have a 
counter record every ten degrees of movement, with 
the dial expanded to read in-between values. Pre- 
cision and speed of readings would be greatly in- 
creased by such a change. 


PATTERNS OF DIALS: Relatively little has been 
said about check and directional readings. In gen- 
eral, the same principles apply to these types of 
readings, but are less important. However, the fac- 
tors which affect speed should be given primary con- 
sideration, rather than the factors which affect ac- 
curacy. Few markings are needed for check and di- 
rectiOnal readings, and the use of few markings will 
greatly increase the speed of dial readings. 

For check readings, the problem of groups of dials 
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readings. However, if a whole group of dials is to 
be used for check reading, the reading will be 
made considerably faster if all correct readings are 
oriented in the same direction.® In Fig. 11 all the 
dials of Fig. 10 have been rotated to make the cor- 
rect reading appear on the top for every dial. A 
comparison of these two figures will immediately 
show that the one misaligned meter can be spotted 
faster in Fig. 11 than in Fig. 10. Incidentally, rotat- 
ing the dials in this way does not decrease the ac- 
curacy with which quantitative readings can be ob- 
tained from the same dial. 


MISCELLANEOUS DESIGN PROBLEMS: There are a few 
additional design factors which are minor, but of 
sufficient importance to deserve some mention. The 
pointer, for example, should have a fine tip, with a 
long taper. If possible, the taper should start at 
the center of the dial (for circular type dials) .° 

On circular scales, there should be a break between 
the beginning and the end of the scale.® It is not 
important where the break occurs, which is another 
way of saying that it makes little difference whether 
the teale starts at the top, the bottom, or the side. 

Readings on scales will be less precise when deci- 
mals are used for the scale numbers.® At times, of 
course, decimals cannot be avoided. When they are 
used, however, readings will be faster and more ac- 
curate if the zero in front of the decimal point is 
omitted. The additional zero may look more precise, 
but it actually makes readings less precise. 

Likewise, nonlinear scales should be avoided 
wherever possible.?_ When a logarithmic scale is used, 
for example, it takes longer to determine the value 
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of the nearest marked interval because the marked 
intervals are not equally spaced. In addition, inter- 
polations will be less accurate with logarithmic scales. 
Once again, of course, there are times when it is 
absolutely necessary to use nonlinear scales in order 
to get all the information on a single scale, or on 
a graph. In such a case, other design factors must be 
fitted into this basic requirement. 
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Redesigned for Eye-Appeal 


By A. Brkich 


Development Engineer 
Ingersoll-Rand Co. 
Phillipsburg, N. J. 


EDESIGNING for appearance will often result 

in a machine that is simplified both from a 
manufacturing and assembly standpoint and is also 
cheaper to produce. The centrifugal pumps made by 
the Ingersoll-Rand Co. have in the past been de- 
signed with little attention to the appearance of the 
finished product, being purely functional in nature. 
As will be apparent from the photograph at the left, 
while the arrangement is satisfactory mechan- 
ically, the assortment of thrust bearing, oil pump, 
relief valve, pressure gage, oil reservoir, oil cooler, 
oil cleaner, and piping does not present a good ap- 


pearance. 


The same type of pump is shown at the right 
after complete redesign externally, the entire unit 
having been integrated into one compact mass. 
The more easily fabricated base has the added prop- 
erty of flexibility in adapting it to different pumps 
and drivers. Considerable improvement in appearance 
was brought about by concealing the piping and in- 
stalling both the cleaner and relief valve inside the 
reservoir. Some oil lines have been replaced by 
passages in the oil pump body. Since the oil cooler 
is subject to custemer’s specification and may vary 
considerably in size, it was intentionally left exposed. 

The main flange of the pump was not changed. It 
was felt that the uniform circle of large nuts gave 
the machine a rugged appearance which suggested its 
high-pressure service. These pumps are of the double 
casing type, designed as boiler feed units for power 
station service at up to 2900 psi pressures. 
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By John L. Ryde 


Vice Pres. and Chief Engineer 


RIMARY requirements of the gasoline-engine 
| tne’ chain saw shown in Fig. 1 are light 

weight and sturdiness. Light weight because it 
is a hand tool, and sturdiness because it must be ca- 
pable of withstanding considerable abuse in extreme- 
ly severe service conditions normal to its operation. It 
is used for cutting all types of timber five feet or more 
in diameter directly, and much larger timber by bury- 
ing the bar and cutting around the tree. 

To meet the opposing conditions of light weight and 
ruggedness, this machine is constructed entirely of 
magnesium die castings with the exception of the 
necessary steel parts in the engine, transmission, and 
sawing mechanism, and an aluminum cylinder. Dur- 
ing its development, a large number of units were 
tested in the field under actual operating conditions 
to determine weak points of construction. The final 
design is something like the “one-hoss-shay” with 
each part just strong enough to take care of its 
share of the burden and abuse with as little excess 
weight as possible. 


Fig. 1—Top—Prime requirements of this portable chain 
saw—light weight and sturdiness—are adequately met by 
generous use of magnesium die castings 
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A horizontal, single-cylinder, two-cycle type, the 
engine is equipped with its own fuel supply, starter 
and cooling system. It delivers its five brake horse- 
power at 4000 rpm to the saw-chain sprocket through 
a centrifugal clutch attached to the crankshaft and 


a right-angle bevel-gear drive. The chain rides 
around a milled track on the guide bar and is equipped 
with cutter bits which cut a kerf somewhat wider 
than the guide-bar thickness. Guide bars are of vari- 
ous lengths and a quick-detachable handle at the free 
end of the bar permits two-man use. 

Lubrication of the engine is accomplished by mix- 
ing oil with the gasoline. The cylinder is an alumi- 
num die casting having a nickel-iron sleeve insert. 
Antifriction bearings are used throughout the entire 
mechanism even to the wristpin bearings. A flat-top 
piston is used, and this in combination with a large 
fin area on the cylinder and head insures a cool- 
running motor under continuous full-load conditions. 

A flywheel type magneto is employed with the coil 
and lamination assembly external to the rim of the 
flywheel. The high peripheral speed of the magnet 
assembly on the flywheel rim insures a hot spark 
even at low starting speeds. It is interesting to note 
that the mass of the magnets proper together with 
their counterbalance on the opposite side of the fly- 
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wheel provide sufficiently high inertia as to permit 
the rest of the flywheel being diecast magnesium. 

Inasmuch as the saw is operated intermittently, the 
unit is fitted with a recoil starter to facilitate the 
frequent starting of the engine. These starters, how- 
ever, are often prolific sources of trouble in that the 
“kick back” or reverse rocking of the engine pulls 
the cable in, either breaking it or damaging the starter 
mechanism. To overcome this difficulty a somewhat 
different design, shown in Fig. 3, was used on the 
starter, so that it disengages automatically if turned 
in the reverse direction. The starting torque is trans- 
mitted by a coil spring acting as an overrunning 
clutch on the starter shaft proper. One end of the 
spring is bound lightly in the starter housing, so that 
a reverse rotation of the starter shaft causes the 
spring to unwind and release. 


Unconventional Carburetor is Gravity Fed 


Fuel is fed into the carburetor by gravity from a 
tank on top of the engine. The carburetor is un- 
conventional in that a diaphragm chamber replaces 
the usual float chamber. This diaphragm acts as a 
pressure regulator and establishes a given level at 
the carburetor venturi, but it is independent of the 
direction of gravity so that it can be operated in any 
position. This permits the engine to run under a wide 
range of angular positions; in fact it will operate in 
any position as long as fuel is fed to it. Often the 
machines are stood on end in making difficult buck- 
ing cuts, and this carburetor assures continuous en- 
gine operation under these conditions. 

As shown in Fig. 4, the carburetor proper is “split 
down the middle”. Parting the carburetor through 
the center of the venturi permitted casting of the 
various fuel and air passages directly and ‘eliminated 
many drilling operations. In addition to this, the air 
cleaner chamber is incorporated in the carburetor 
body. 


Fig. 2—Right—Cutaway ° 

view shows how single- 

cylinder engine drives 

through centrifugal 

clutch and right-angle 
bevel-gear 
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Because the unit usually operates in a cloud of saw- 
dust and dirt, the air cleaner is an important acces- 
sory. A cylindrical air cleaner cartridge of the vis- 
cous impingement type is used with the air flowing 
from the inside out. A brush is built into the as- 
sembly and by actuating the brush up and down, the 
cleaner element can be scavenged while the engine is * 
in operation. The element is easily removed through 
the top of the carburetor for periodic washing to re- 
move fine dust. 

To facilitate engine operation, all engine controls 
are grouped in a panel on the top of the gas tank. 
These include the primer, combined carburetor ad- 
justment and fuel shut-off valve, ignition switch, and 
the air cleaner brush. The spring-loaded throttle is 
operated from either a thumb lever on the right 
handlebar or by twisting the crossbar. This location 
of the throttle permits easy manipulation of the unit 
when used by either one or two men. 

The right-angle transmission through which the en- 
gine drives the saw has a five-to-one reduction ratio. 
Located between the engine and the transmission 
unit, the centrifugal clutch engages at approximately 
one-half rated engine speed. The entire gearcase and 
blade is mounted on the clutch housing so that it can 
be rotated 360 degrees around the axis of the engine 
unit and locked in any position by a toggle-operated 
clamp ring. This arrangement permits the operator 
to adjust the angle of the blade for the various op- 
erations of felling, notching, ripping or straight cross- 
cut. 

Quickly detachable from the transmission, the guide 
bars are of various lengths to meet all types of cut- 
ting conditions and can be interchanged conveniently. 
The bar is mounted on two studs on the transmission 
housing which engage slots in the end of the bar, so 
that the chain tension can be adjusted by moving the 
guide bar out. To insure correct tension, two spring- 
loaded lugs engage two holes in the bar, forcing it out 
and applying tension to the chain, The bar is then 
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Fig. 3—Left—Built--in _puil- 
rope starter. Starting torque 
is transmitted by coil spring 
acting as overrunning clutch 
on starter shaft. Reverse ro- 
tation of starter shaft causes 
spring to unwind and release 
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locked in this position by a clamp plate tightened by a 
hand knob. 

Fabricated from high-grade saw steel the guide 
proper is heat treated to spring temper. The milled 
track around the outside edge constitutes the guide 
for the chain and as such it is subjected to severe 
wearing conditions. To reduce wear and friction 
along this edge, it is locally hardened and the entire 
bar hard-chrome plated. 

This combination eliminates the need for an idler 
at the free end of the bar and the chain track is con- 
tinued around the end on a radius. This arrangement 
makes the operation of the saw convenient as it can 
cut “blind” by burying the bar; it can be used for bor- 
ing to start a cut by mortising the bar into the tree, 
and it can be quickly removed from a cut by pulling 
out in case of an emergency. The outboard handle 
shown is quickly detached by merely loosening its 
handwheel clamp. 

Material used for the cutter bits is high-grade saw 
steel, heat treated to a hardness that will just permit 
filing. The rest of the chain material is alloy steel 
and the bearing surfaces on the rivets for articula- 
tion are induction hardened to above 60 Rockwell C. 


Ease of Maintenance was Prime Consideration 


Maintenance is an important consideration in the 
design of a machine like a chain saw, because fre- 
quent repairs must be made for accidental damage 
and abuse. For this reason the machine was con- 
structed to permit easy disassembly and maintenance. 
Insofar as possible the use of tapped holes in the 
magnesium die castings was avoided and through- 
screws and nuts substituted. The nuts are pocketed 
in the castings to facilitate assembly, and parts sub- 
ject to normal wear are easily replaced without elab- 
orate tools. 
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Fig. 4—Below—Casting of car- 
buretor fuel and air passages 
eliminated many drilling 
operations. Photograph 
shows the two magnesium 
die-cast carburetor halves 
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This chain saw is an excellent example of the ef- 
fective use of new techniques and materials. In fact, 
the machine would be totally impractical due to ex- 
cess weight if it were manufactured by older methods. 
The light alloys, now readily available, together with 
the use of diecasting processes combine to make the 
development of this type of equipment not only pos- 
sible but commercially practical. It is of interest to 
note that the basic engine for the saw, including the 
cooling system complete, weighs less than 14 pounds, 
or less than 3 pounds per horsepower. This compares 
with the values which are attained in small aircraft 
engines. 
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... Of a high-speed conveyor illustrates problem of ma- 
chine elements with combined rotating and sliding motion 


By H. Dudley Wimer Jr. 


Chief Analyst 
Engineering Development Division 
Rheem Manufacturing Co. 
Lester, Pa. 


RRORS in motion analysis of high-speed mech- 
EK anisms inevitably occur with the application of 
solutions requiring graphical differentiation. 
Reduction of such errors with a more specific defini- 
tion of instantaneous conditions has prompted the 
development of the method of relative accelerations 
using Corioli’s “compound supplementary accelera- 
tion.” Adaptability of the solution, partly graphical 
and partly analytical, is well illustrated by applica- 
tion to a somewhat unusual problem in kinematics, 
that of a high-speed special purpose conveyor. 
General arrangement of the conveyor is illustrated 
in Fig.1. The car runs on rollers in guide tracks and 
is driven by a roller chain. It is pin connected to 
the chain at both the front and rear pair of rollers. 


Fig. 1—Top—General arrangement of conveyor used to 
illustrate method of determining velocities and accelera- 
tions graphically 
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In rounding a turn, the chain passes around a sprocket 
and the guide tracks describe a circular arc of the 
same radius as the sprocket. Telescoping wheelbase 
arrangement is necessary to compensate for the dif- 
ference between chordal length and the distance along 
the chain between rollers. Fully extended, the wheel- 
base of the car is 16 inches; radius of the turn is 
12 inches. 

Combination of a relatively high velocity of 20 
fps with the sharp turns introduces substantial ac- 
celeration forces as major factors of design. Simply 
analyzed, the problem becomes one of a link in a 
mechanism having both rotating and sliding motion. 


DEFINITION OF PROBLEM: It is necessary to find 
the linear and angular accelerations at the center of 
gravity of the conveyor car. From these accelera- 
tions may be found forces to be applied in strength 
calculations and estimations of power requirements. 

Distinct phases of motion may be recognized from 
a preliminary study of the problem. Consider for 
analysis a 180-degree turn. It will later be shown 
that turns of other angles are easily soluble in 
terms of the 180-degree solution. 

First it is obvious that for uniform speed along the 
straight runs of the conveyor there are no accelera- 
tions. 

Secondly, for a portion of the turn both front and 
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rear pairs of rollers are contained in the curv®. For 
this portion of the curve the motion is one of pure 
rotation about the center of the circular arc. The 
only acceleration during this phase is the centrifugal 
acceleration toward the center. 

However, there is a transition on entering or leav- 
ing the turn when one pair of rollers is on the 
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Fig. 2—Kinematic equivalent of mechanism, with velocity 
and acceleration diagrams 


straightaway. The accelerations during entering and 
leaving phases are highly complex and may be sub- 
stantially higher than the purely centrifugal accel- 
eration. Also, they are constantly changing as the 
car assumes different positions around the turn so 
that it becomes necessary to compute them for a 
number of different positions and plot them to be 
sure of finding the maximums. 


DEVELOPMENT OF METHOD: The telescoping con- 
veyor car in kinematically equivalent to the sliding 
link shown in Fig. 2, the motion of which is easier 
to visualize. Points indicated in the figure are: 

A is the center of the circular arc (also of sprocket) 

B is the center of the trailing pair of rollers and is 

fixed relative to both the link and the chain 

C is the center of the leading pair of rollers. It is 

fixed with respect to the link 

D is a point. on the link which instantaneously co- 

incides with C but is moving in a different direc- 
tion with different velocity and acceleration 

If the accelerations of two points on the link are 
known, the acceleration of any other point may be 
found. Point B, for the position shown, is on the 
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straightaway and moving with constant velocity. Its 
acceleration is therefore known to be zero. The 
problem is to find the acceleration of D. 

The method of relative accelerations is used.' 
However, when applied to a link having both rotat- 
ing and sliding motion, this method is incomplete. 
Another vector is introduced known as the “com- 
pound supplementary acceleration” (Corioli’s law), 
neglect of which may lead to serious error.?;3 Cor- 
ioli’s component has been included in this solution. 

Although the result can be attained entirely by 
graphical means or entirely by mathematics, in this 
problem both graphical and mathematical methods 
are used where it seems most convenient. 

As will be shown, there are two unknown com- 
ponents of the acceleration D. The approach, then, 
is essentially the graphical solution of two simul- 
taneous equations for the acceleration of D: 


@p With respect to B +— az 
ap with respect to C +—> ag 


First step in the solution is to determine the ve- 
locities at the point involved. Referring to Fig. 2a, 
the velocities of B and C are equal in magnitude to 
the chain speed, 20fps. Velocity V, is directed paral- 
lel to the chain at B, and Vg is tangent to the arc at 
C. These velocities are then resolved parallel and 
normal to the axis of the link as shown in the dia- 
gram. It is evident that the normal component of Vp 
must be equal to the normal component of Vz, since 
there is no relative motion in that direction. The 
parallel component of V, is equal to the parallel com- 
ponent of V, because all points fixed to the link along 
its axis must have the same velocity parallel to the 
axis. Difference between the parallel components of 
Vp and Vz is the velocity with which C is moving 
with respect to the slot and is called u. For the po- 
sition illustrated, u is directed toward B. 

Another quantity of importance is the angular ve- 
locity, w. This is equal to the vector difference of 
normal components of V, and V, divided by the dis- 
tance between the points, L: 


Vs>V 


L 


It is now possible to compute most of the required 
acceleration vectors. The total accelerations of A 
and B are known to be zero. The total acceleration 
of C is pure centrifugal acceleration directed toward 


A and is equal to 


Ve? 





aco = 


where r is the radius of the turn. One component 
of the acceleration of D is readily found. Since the 
link has an angular velocity, w, point D has a cen- 
trifugal component directed toward B, equal to 


Another component of the acceleration of D can 


1 References are tabulated at end of article. 
(Continued on Page 180) 
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Fig. 1 — Sketches illustrat- 
ing unbalanced force re- 
sulting from rotation of 
crank throw, (a), and 
method of counterbalanc- 
ing rotational unbalance 
by adding weight 180 de- 
grees from crank as in (b) 








By C. R. Freberg* 
R. C. Johnson and S. D. Moxley, Jr. 


Southern Research Institute 
Birmingham, Ala. 





Balancing Crank Mechanisms 
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HEN a reciprocating engine, compressor or 

similar machine is in the design stage, proper 

attention must be given to providing a suf- 
ficient balance of the running gear. Required ac- 
curacy of the balance depends partly on the class of 
machine being designed. An inexpensive, low-speed 
machine used in a noisy place may be acceptable even 
if quite unbalanced. A high grade machine intended 
for long service and for use in quiet surroundings re- 
quires much better balance. 

Perfect balance of a running gear can be obtained 
only by complicated gear or lever mechanisms which 
operate off the crankshaft. However, sufficient bal- 
ance is usually obtained by use of fixed counterweights. 
These weights are located opposite the crank and give 
an average balance for one revolution. Part of the 
time the system is overbalanced and part of the time 
it is underbalanced. This is a result of the connecting 
rod and the piston motion which is reciprocating and 
variable while the counterbalancing forces are rota- 
tional and constant. 

BALANCING THEORY: Conventionally, a mechanism 
is balanced from an analysis of its harmonics. Ap- 
proximations which utilize only the first harmonic are 
often used with sufficient accuracy. However, most 
engineers are satisfiel with using a certain percent- 
age of the reciprocating weight at the crankpin. The 
total unbalance figured on this basis is then counter- 
weighted. 

The procedure presented in this article shows a 
simple method of combining the effects of single cyl- 


* Now affiliated with U.S.N. Civil Eng. Lab., Solomons, Md. 
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inders and obtaining a definite picture of the balance 
effects including the significant harmonics. Balanc- 
ing of only one crank will be considered so that a ro- 
tating unbalance car be balanced by a counterweight 
located directly opposite the unbalance. In Fig. la 
the unbalance W,, produces an unbalance force 





Wu 
F, = Rw? 
9g 
where F,, = unbalance force, lb; W, = weight of ro- 
tating body, lb; g = gravitational acceleration con- 


stant, 386 in. per sec?; R = distance from center of 


Fig. 2—Unbalance of yoke cannot be balanced by rotating 
counterweight since yoke moves only vertically and has no 
horizontal unbalance force 
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111 




















(a) 














A= counterweight force for rototing 
members 

&= counterweiglt force for nonrototing 

members 












Fig. 3—Radial force resulting from vertical unbalance 
of yoke plotted on polar co-ordinates (a) for different an- 
gular positions of crank. If mean radial unbalance is 
compensated, balance diagram for Scotch Yoke is as 
shown in (b). In (c), which is same curve as in (b) but 
plotted on rectangular co-ordinates, underbalancing at 
end of stroke and overbalancing at center stroke are 
shown. Balance diagram (d) gives final condition as sum 
of balance for rotating weight plus average balance for 
nonrotating weight 


gravity to center of rotation, in.; » = angular veloc- 
ity, rad per sec = 27N/60 and N = rotational speed, 
rpm. 

In like manner, when a balance weight W, is added 
opposite W,,, as shown in Fig. 1b, 


Wr 


F, = R’@2 





where F,, = balance force, lb; and R’ = distance from 
center of gravity of balance weight to center of rota- 
tion, in. For balance, F,, must equal F,. This leaves 
the condition 


R 





W,R = W,R’ or R’ = 
b 
which indicates that a certain rotating unbalance may 
be balanced by any weight W, provided its radius is 
calculated by the foregoing equation. Perfect bal- 
ance is then secured for all angular positions. 

With linear motion, it is not possible to secure com- 
plete balance by a rotating weight as in the previous 
example. In Fig. 2 which shows a Scotch Yoke, the 
rotating crank can be balanced perfectly as described 
above but the yoke can not be balanced. Since the 
yoke moves only vertically, it has no horizontal unbal- 
ance force. The vertical unbalance is given by the 
equation 


wy, 
F, = Rw? sin @ 





where F, = vertical unbalance force from yoke, lb; 
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W, = weight of yoke, lb; R = crank throw, in.; and 
@ = crank angle from the horizontal. This results 
from the acceleration of the yoke which is Rw? sin 6. 
The radial force, F, sin 6, shown in Fig. 2, is plotted 
in Fig. 3a for the different angular positions. It is the 
only force that can be counterweighted by a mass 
opposite the crank. The other component affects the 
torque on the crank and therefore the torque reaction 
on the frame. The maximum radial unbalance from 


the yoke is 
WwW 


non yu 
g 
The minimum is F,,;»in) = 0 so the mean is 
= u 
F'yr(mean) —_ —— 


If Fy+(mean) 18 counterbalanced the balance diagram is 
as shown in Fig. 3b. This shows that at the ends of 
the stroke it is underbalanced by F,/2 while at the 
center positions it is overbalanced by F,/2. This can 
also be plotted on rectangular co-ordinates as shown 
in Fig. 3c. 

The final balance then involves the sum of the bal- 
ance for the rotating crank and pin and the average 
balance of the nonrotating parts. The resulting bal- 
ance diagram is illustrated in Fig. 3d. 


Fig. 4—Schematic piston and connecting rod with notation 








: -EO- 




















Vhs 











MACHINE DESIGN—August, 1949 











Use of a connecting rod and piston instead of a 
yoke introduces added complications because the mo- 
tion of the rod and piston depends on the proportions 
of the crank and the rod, that is, on the L/R ratio 
where L is the length of the rod between bearing 
centers and RF is the throw of the crank. However, 
the analysis is basically the same as for a Scotch 
Yoke. 


Balancing Rotating Members 


First, the rotating members can be balanced per- 
fectly. It is necessary to make a force analysis to 
balance the connecting rod and piston. A schematic 
running gear which will be used as an illustration is 
shown in Fig. 4. To simplify the problem of handling 
the connecting rod it is reduced to two equivalent 
weights, one at the crank pin and one at the wrist pin. 
These weights can be determined by weighing, as in 
Fig. 5, or they can be calculated by the equations 


w, = B 
aen 
A 
"3a = iacitinay welled 
A+B 


where W is the total weight of the rod and the other 
symbols are defined in Fig. 5. This simplification is 
very nearly correct dynamically. 

Assuming one portion of the connecting rod rotat- 
ing and the other reciprocating with the piston, the 
rotating part can be balanced but the reciprocating 
weight can only be given a mean balance. Unbalance 
of the piston and reciprocating portion of the rod W, 
produce a force 

Ww 
p= ae ee A» 
g 
where F,, = inertia force of reciprocating masses, lb; 
W, = weight of piston assembly, lb; W,; = weight of 
reciprocating part of connecting rod, lb; A, = accel- 
eration of piston, in. per sec*; and other units are as 
noted previously. Acceleration of the piston may be 


Fig. 5—Method of determining weights of rotating and re- 
ciprocating portions of connecting rod 



































TABLE I—Inertia Factors 























Crank Angie Kx10 
Degrees L/R=2 3 4 5 6 7 8 ro) 
0 (Head end) 4262 3788 3551 3409 3315 3246 3193 2841 
15 3735 3371 3192 3084 3013 2941 2913 2651 
30 2351 2314 2270 2243 2226 2209 2190 2131 
45 938 1091 1172 1221 1254 1288 1306 1421 
60 61 226 318 395 443 485 512 711 
75 175 9 2 16 32 49 64 190 
90 947 355 190 118 81 58 44 0 
105 1668 936 614 555 479 423 389 190 
120 1940 1441 1229 1112 1038 988 949 711 
135 1852 1740 1666 1619 1586 1564 1546 1421 
150 1645 1863 1946 1989 2016 2041 2059 2131 
165 1481 1892 2089 2204 2258 2341 2393 2651 


180 (Crank End) 1421 1894 2131 2273 2368 2444 2506 2841 














determined graphically, calculated mathematically, or 
taken from a table. Later paragraphs will be based 
on tabulated results. 

Once the unbalanced reciprocating force is deter- 
mined it is necessary to find the mean radial com- 
ponent of this unbalance on the crank. This is done 
graphically with a force diagram such as Fig. 6. Force 
F, produces a force F;, of the rod on the piston and 
a force F,, of the frame on the piston. Force F3, 
carries through the connecting rod to the crank as 
Fs. This has radial and tangential components as 
shown. The radial component is the only part which 
can be balanced by a fixed counterweight. The tan- 
gential component, however, does affect the torque 
diagram and will influence the torque reaction and, 
therefore the shaking force. 


Balancing Reciprocating Parts 


The mean value of the maximum and minimum ra- 
dial force can be used to determine the balance 
needed for the reciprocating parts. To this must be 
added the balance from the rotating crunk plus the 
balance from the rotating portion of the connecting 
rod. The final balance diagram is shown in Fig. 7. 
This diagram is similar to that for a Scotch Yoke 
except for the effects of angularity which produces a 
higher inertia force at the head end than at the crank 
end of the stroke. There is also a slight shift in the 
points of zero inertia force. Each L/R ratio and each 


combination of masses gives a different diagram. 
SIMPLIFIED METHOD: If the foregoing procedure 


Fig. 6—Force dizgram to find mean radial component of 
unbalanced reciprocating force 
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were followed foreach new design, it would jnvolve 
considerable work. It is possible, however, to make 
up a table of inertia balance factors for different L/R 
ratios such that the necessary balance may be deter- 
mined easily and quickly with no involved calcula- 
tions or graphical analysis. 

The basis of this table of factors is the piston ac- 
celeration. The acceleration of the piston in Fig. 4 is 





[(L/R)2 — 1] cos 26 + cos‘ @ 
A, = 0.657 RN? ( cos 6 + 





(pose) 

cos ¢ 

where R = crank throw, inches; ¢ = rod angle to 
cylinder centerline; and @ = crank angle, measured 


from cylinder centerline. Since sin ¢ = R/L sin @, it 
is apparent that the term inside the parenthesis de- 
pends only on @ and L/R so that a table of factors 
can be made for these variables. L. B. Smith of 
Hampton, Va. has compiled these factors in his book- 
let Displacement, Velocity, and Acceleration Factors 
for Reciprocating Motion and included the constant 
with them so that the acceleration is determined by 
the equation 


A, = RN?K’ 
where K’ is the acceleration factor for a particular 


L/R ratio and for a particular crank angle. 


Determining Radial Force 


The inertia forces of the reciprocating weight can be 
determined from tuis factor by the equation 


W>, 





F,= RN?2K’ 


where W, is the weight of the reciprocating parts. 
Obviously too, it is possible to determine a relation 


TABLE Il—Inertia Factors 

















| 
Crank Angle Kx1l0* 
Degrees No. 1 cyl. No. 2 cyl. Total 
' 0 (Head End) 1221 (45 degrees) 1221 (-45 degrees) 2442 
15 395 2243 2638 
30 16 3084 3100 
45 118 3409 3527 
60 555 3084 3639 
75 1112 2243 3355 
90 1619 1221 2840 
105 1989 395 2384 
120 2204 16 2220 
135 2273 118 2391 
150 2204 555 2759 
165 1989 1112 3101 
180 (Crank End) 1619 1619 3238 








between this force and the radial component on the 
crank which depends only on the L/R ratio and the 
crank angle. This relation, from Fig. 8, is 


cos (¢ + @) ) 


i al Fy cos ¢ 


where sin 6 = (L/R) sin ¢. 


It is therefore possible to set up an expression for 
the radial force so that 


W> (2a)? 
Fr = RN? cos 6 + 
g 60 


[(L/R)2 —1] cos 2@ + cos* " ( cos (¢ + 6) ) 


(pene) 
cos 
R ¢ 


= W,RN?K 











cos ¢ 





where K = inertia factor depending only on 6 and 
L/R but including some constant; W, = weight of 
reciprocating parts, lb; and R = crank throw, in. 
Values of K for different L/R ratios and crank 
angles are given in TABLE I. When plotted they are 
as shown on polar co-ordinates in Fig. 9. These curves 
show the effect of the angularity on the radial com- 





Az balonce for crank 
8 bolonce for rotating portion of connecting rod 
C average bolonce for reciprocating ports 








Fig. 7—Left—Final balance diagram 

showing balance needed for re- 

ciprocating parts, rotating crank 
and rotating part of rod 


Fig. 8—Below—Relationship between 
inertia force of reciprocating mass 
and radial component on crank 





Fr 


a 
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: TABLE I[I—Inertia Factors 








Crank Angle 
Degrees 








oO 
No. 3 cyl. 














- No. 1 cyl. No, 2 cyl. Total 
0 (Head End) 395 (60 3409 (0 395 (-60 4199 
degrees) degrees) 

15 4 4321 
30 118 2243 2243 4604 
45 555 1221 3084 4860 
60 1112 395 3409 4916 
75 1619 16 3084 4719 
90 1989 118 2243 4350 
105 2204 555 1221 3980 
120 2273 1112 395 3780 
135 2204 1619 16 3839 
150 1989 1989 118 4096 
165 1619 2204 555 4378 
180 (Crank End) 1112 2273 1112 4497 
ponent of the reciprocation unbalance. Values of 


the inertia factor K for intermediate values of L/R 
can be taken from Fig. 9. The unbalance force is then 
F = W,N?RK 


The unbalance in lb-in. can be calculated from the 
equation 
_ WR ( 2aN ’ 








g 60 
by rearranging so that 
F'g3600 35,200F 
WR= = 
N?2 4772 N2 


where W = balance weight; R = radius to center of 
gravity of balance weight; and F = unbalance force. 





20° 10° 350° 340° 





340° 


350 ° 


fo? 


20° 

















ry 











Bi- 260° [bee t0° ito fe0° fae 


The usefulness of these data extends to the multi- 
cylinder units as well as to single cylinder units by 
considering each crank independently. The following 
examples illustrate the usefulness of the system: 


EXAMPLE 1. Determine the balance of a single cyl- 
inder engine whose crank arm is 2 in. and whose rod 
is 8 in. long. Unbalance of the two crank cheeks is 
5 lb-in. and unbalance of the crank pin is 1.5 lb-in. 
The rotating end of the rod weighs 12 oz and the re- 
ciprocating end weighs 4 oz. The piston, wrist pin, 
and rings weigh 4 lb. What is the mean unbalance 
condition ? 

Solution: The L/R ratio is 4 so the maximum 
unbalance factor is 3551 x 10°, from TABLE I, and 
the minimum is 0. The mean unbalance from the re- 
ciprocating parts will be 


3551 1.51 
(2)10-8 —-104 


At 1000 rpm this would be F,; = 151 lb mean or 302 
lb maximum, equivalent to an unbalance of 


F, = 4.25 (2) (N)? N2 


p — 35:200F _ _35,200(151) 


= = 5.32 Ilb-in. 
N2 10002 





The rotating portion of the connecting rod unbalance 
is given by 


12 
U=WR= ie (2) = 1.5 lb-in. 


The mean reciprocating unbalance = 5.3 lb-in.; crank 


Fig. 9—Left—Values of inertia factors for various L/R ratios shown 
plotted on polar co-ordinates. 


Values of K for intermediate L/R 
ratios may be obtained by interpolation 


Fig. 10—Below—Inertia factors for combination of two cylinders 90 
degrees out of phase. Diagram is symmetrical about vertical centerline 
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Fig. 11—Total inertia factors resulting from combination 
of three cylinders 60 degrees apart 


unbalance = 6.5 lb-in.; rotating portion of the rod un- 
balance = 1.5 lIb-in.; and total mean unbalance = 
13.3 Ib-in. This is the amount of unbalance the coun- 
terweight must counteract. When the crankshaft is 
balanced prior to assembly it is customary to add an 
equivalent weight to the crankpin to replace the rod 
and piston while balancing. This problem would re- 
quire that a weight of 5.3/2 + 1.5/2 or 3.4 lb be added 
by a weight on the crankpin. Care should be taken 
to keep the center of gravity of this weight at the 
center of the crank pin. 


EXAMPLE 2. Determine the balance of a two-cyl- 
inder compressor with the cylinders at 90 degrees 
and with equal weight pistons; R = 1% in, L = 
7% in. Crank unbalance = 7 lb-in.; weight of rotat- 
ing end of rod = 2 lb 8 oz; weight of reciprocating 
end of rod = 14 oz. Weight of piston assembly = 4 
Ib 12 oz. Crank speed = 1800 rpm. 

Solution: Since the two cylinders are 90 degrees 
out of phase, the values for the unbalance factors can 
be shifted 90 degrees. This gives TABLE II for L/R 
= 5. The other side is symmetrical so that when this 
factor is plotted it takes the form shown in Fig. 10. 
The maximum inertia factor is about 3640 and the 
minimum is about 2220 giving a mean of 2930. Mean 
unbalance from reciprocating parts is then 





35,200F 2930 
R = —————- = 35,200 (4.75 + 0.88) 1.5 ( ) 
N? 108 
= 8.7 lb-in. 


The rotating end of each connecting rod produces an 
unbalance of WR = 2.5 (1.5) = 3.75 Ib-in., and the 
crank produces an unbalance of WR = 7 lb-in. The 
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total equals 23.2 lb-in. and this must be counter- 
weighted. For machine balancing a weight of 8.7/1.5 
+ 2(3.75) /1.5 or 8.1 lb must be fastened to the crank 
pin. 

It may be observed that the reciprocating portion 
of the unbalance requires 5.8 lb which is approxi- 
mately equal to the weight of the reciprocating parts 
for one cylinder, 5.63 lb. This is in agreement with 
an approximation often used based on balancing the 
first harmonic in the usual method of analysis. 


EXAMPLE 3. The same problem as in Example 2, 
except that 3 cylinders, 60 degrees apart are assumed. 
Pistons are all of the same weight and are driven 
from a single crank. Rods all have the same weights 
and weight distributions. 

Solution: Half the crank positions can be calcu- 
lated as in TABLE III and plotted as in Fig. 11. 

The maximum value of unbalance is 4916 and the 
minimum is 3780 so that the average is 4348. Mean 
value of unbalance from the reciprocating parts is 


35,200 
WR = 





4348 
(4.75 + 0.88) 1.5 ——- N2 = 12.9 lb-in. 
N2 108 


Balancing weight required on the crank pin would be 


12.9 + 3 (3.75) 
1.5 


= 12.6 lb 





This system would be better balanced if the three 
cylinders were spaced 120 degrees apart. The weight 
of the middle cylinder might be increased some to im- 
prove the balance. This would increase the magni- 
tude of its component by the ratio of the weights. 
The same would hold true if the rods had different 
weights. When different cranks are used it is possible 
to balance each crank individually or to combine their 
results vectorially. 


aie 
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Fig. 1—Oil-seal unit consists of met- 

al case, synthetic-rubber sealing 

member, beryllium-copper spring, 
and metal adapter 


LTHOUGH beryllium copper is most familiar 
A to the designer as a spring material, it is 
finding increased use in other machine com- 
ponents. High strength, good electrical conductivity 
and good corrosion resistance—properties which have 
led to its adoption in spring design—are also of value 
in mechanical parts. 
Since beryllium copper is an age-hardenable al- 
loy, parts are formed or machined in a relatively 
soft condition, then given a low-temperature heat 
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Age-hardenable alloy—wrought or cast—has 
many unique properties and characteristics 


treatment to produce maximum properties. This pro- 
cess offers the engineer flexibility of design, so that 
severely formed and intricate machine parts may 
be heat-hardened to strength and hardness values 
otherwise unobtainable. For example, strip in the 
solution-annealed condition may be formed readily 
to a sharp radius in any direction. A heat treatment 
of 3 hours at 600 F will increase the tensile strength 
from 65,000 psi with 45 per cent elongation, to 175,- 
000 psi. Higher final values are obtainable in strip 
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cold rolled to various tempers with some ‘loss of 
formability in the unhardened condition. Wire, bar 
and rod are handled in a similar manner. 

The 2 per cent beryllium-content alloy is the most 
useful in machine part applications because of its 
high strength and good wear resistance. Nominal com- 
positions of this alloy in wrought and cast forms 
follow: 


Wrought Cast 
Beryllium .... 2.0% 2.0% 
- a 0.3% 0.5% 
Copper ....c.. balance balance 


Of course there are also other beryllium-copper al- 
loys available to meet special requirements. 


APPLICATIONS: To meet the many and diverse re- 
quirements in the field of machine design, beryllium 
copper offers a wide range of useful properties in 
wrought, forged or cast form. Through variations 
in heat treatment, it is possible to control combina- 
tions of properties such as strength and ductility 
or hardness and conductivity with no change in non- 
magnetic or corrosion resistance characteristics. 


Wrought Beryllium Copper Alloys: Wrought forms, 
including strip, rod, bar and wire, find the greatest 
application. Strip may be blanked and formed into 
flat springs, clips, washers, rings, seals, shims, valve 
reeds, etc. Wire is coiled to make compression, ex- 
tension and torsion springs, and various wire forms. 
Bar and rod are machined into cams, gears, bushings, 
bearings and fasteners. 

Various types of oil seals are used in machines to 
provide bearing protection. A spring-loaded, self- 
contained oil seal is not only required to seal the 
lubricant in a bearing; it must also resist the corro- 
sive action of water which may enter the bearing 
through condensation, leakage or entrainment. In 
addition, the unit must seal against and be resistant 
to oil, grease, dirt, mud, dust and other foreign mat- 
ter. The four component parts of such a seal are 
shown in Fig. 1, while Fig. 2 shows a typical applica- 
tion. 

To obtain maximum sealing efficiency, the spring, 
a vital part of the unit, must have extreme sensitivity 


Fig. 2—Below—Piston-pump drive showing location of oil- 
seal unit. Beryllium-copper spring component provides re- 
quired spring properties plus excellent corrosion resistance 





TABLE I—Typical Constants of Beryllium Copper 








DORE GPU GL) ccc cccccccdcectcvccesecsece 0.297 
Specific Gravity (gm/cu im.) ..........+eeeeee> 8.23 
Melting Range (40g FF)... ccc cc ccccccccsccces 1590-1750 
Specific Heat (cal/gm/deg C) (30 to 100 C).... 0.10 
BEnaetic PROMSTUES occ ccccccccccsccccesecoces nonmagnetic 
og NPT Tr 0.33 








and flexibility. Each finger independently transmits 
to the sealing element the required light, but uni- 
form, spring pressure.. This action provides a low- 
friction bearing seal on high or low-speed shafts, 
or where considerable lateral shaft movement is 
encountered. 

The requirements of a spring material suitable 
for use in this application may be summarized as 
follows: 


1. Corrosion resistance 

2. Resistance to temperatures encountered under nor- 
mal operating conditions 

3. Formability. Strip must be capable of being 
formed about a small radius with bend parallel 
to direction of rolling 

4. Freedom from internal stress 

5. Resistance to fatigue from repeated flexing. 


Since beryllium copper strip meets all of these 
requirements, it is an ideal material for the applica- 
tion. It resists corrosion by water, steam and oil and 
retains room-temperature spring properties up to 
about 300 F. Good formability across or along the 
strip in the softer tempers permits bending without 
regard to grain direction, and subsequent heat treat- 
ment produces maximum spring properties. Materials 
such as brass and bronze, which derive all their 
strength from cold work, have low spring properties 
in the tempers soft enough to permit severe bending 
across the grain. The age-hardening treatment of 
beryllium copper not only produces high elastic and 
endurance strength but can also be used to relieve 
undesirable residual stresses, thereby insuring uni- 
form pressure in the spring fingers. 


Excellent for Nonmagnetic Ball Bearings 


Beryllium copper ball bearings resulted from a 
wartime search for a suitable nonmagnetic bearing 
material. Although a number of the available alloys 
offered nonmagnetability, they did not respond to 
hardening or were not readily machined, or required 
Even though 


unusually long heat treating cycles. 


Fig. 3—Right—Preci- 
sion-cast face cam 
used in teletype ma- 
chine. This beryllium- 
copper part lasted 
longer than steel and ‘ 
cost 33 per cent less CR AMES 
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TABLE II— Typical Mechanical Properties of Beryllium Copper 




















Tensile Strength Elongation 
Form and Temper (psi) in 2 in. (%) Rockwell Hardness ————____—_—- 
Strip 
DE nat Ade adhiud emun'sd yeekde ae weko aula 60- 80,000 35-50 B45-65 30T46 -60 15T75 -81.5 
SE, I WIND on k.k.es denn vdactasasn sees 165-180,000 5-10 C36-41 30N56 -60.5 15N78.5-81 
NG is sicere cleieiiite and ¥-andnénanetivadewe aca 73- 78,000 10-35 B66-85 30T60.5-73.5 15T82 -88 
ee Re are 175-190,000 4-7 C38-42 30N57.5-61.5 15N79.5-81.5 
Pe MD ia nkcv age adedns bead asbe c0deeweneas 80-100, 000 5-15 B86-93 30T74 -78 15T88.5-91 
RE eee 185-200, 000 2-5 C39-43 30N58.5-62 15N80 -82 
i =| eee eSrerreH 95-120,000 2-6 B94-99 30T78.5-81.5 15T91.5-92.5 
© Pees. TR, TE GONE nnn nc cc cc ctcncccccs 190,205,000 1-3 C40-44 30N59.5-63.0 15N80.5-82.5 
Rod 
ee Me OO GRAD, ic ov kv ccicctccncndaas 60- 85,000 35-50 B55-80 30T53-68 
cn Se ee ee eee 60- 85,000 35-50 B55-80 30T53-68 
Annealed, heat treated (0.020-in. and over)..... 165-180,000 3-8 C36-41 30N56-60.5 
Cold worked (0.020 to %-in.) .......ccecceceuee 90-115,000 10-25 B88-95 30T73-79 
. €¢ & 3  * sere are 95-120, 000 10-25 B90-97 30T74-80.5 
gg I oe een, eae 80-100,000 10-25 B80-90 30T68-76 
Cold worked, heat treated (0.020 to %-in.)...... 185-215,000 2-5 C39-44 30N58-63 
GENE ILD 4k4 Bi bAa Si WWS bebe chive bebdaue 165-190,000 3-6 C36-41 30N56-60.5 
Wire 
CO EL ee a ee 60- 80,000 35-50 
SE 6g oe ee tena cknes 165-180,000 5-10 
YG or ee reSengenea a ee 90-110,000 10-25 
ss BS & FF ey 175-190,000 4-8 
Se ned. chin nd vadilos wnenbceeeaaes 100-135,000 5-10 
I ee 180-200, 000 2-6 
SER AG Owe RA OA Ree de <b.04 06006 be dhewe 125-145,000 2-5 
es ee ee I coc ké es ce eenees coe 185-210,000 2-4 
Oe ep ae 135,155,000 0-2 
ee es ee I iia vin 5c knck 00ckctceces 190-220,000 1-3 








beryllium copper would not harden to the same degree 
as bearing steel, its moderate hardness coupled with 
its nonmagnetic properties made it satisfactory for 
numerous applications. In addition, its resistance 
to many corrosives including salt water, together 
with relatively high nonsparking tendencies, sug- 
gested other fields of application. 

Through recognition of the design limitations im- 
posed by the lower hardness of beryllium copper 
(Rockwell C42) as compared to bearing steel (Rock- 
well C60), beryllium copper bearings of lower load 
capacities successfully met exacting wartime needs. 
Early tests revealed that higher capacities than in- 
dicated by the hardness differential were possible. 
Good fatigue resistance of the races might have been 
a factor. 

This development has expanded, so that there are 
now in service radial, pivot, angular-contact and spe- 
cial types of beryllium-copper ball bearings, rang- 
ing in size from 5 mm (0.1968 in.) outside diameter 


Fig. 4—Below—Assorted beryllium-copper parts cast by in- 
vestment method, showing intricate detail possible 
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up. The races and balls of these bearings are ma- 
chined by precision methods from unhardened (Rock- 
well B75-90) rod. Parts are then hardened to Rock- 
well C42 by heat-treating for 2 hours at 600 F. Cor- 
rosion-resistant and nonmagnetic properties make 
beryllium copper ball bearings especially suited for 
compass tables, electronic devices, navigational in- 
struments, fishing reels and marine equipment; while 
the relative nonsparking characteristic suggests use 
in locations made hazardous by the threat of fire or 
explosion. 

Material selection plays an important role in the 
design of the various types of cams found in mod- 
ern machinery. Since it is easier to replace cam 
follower rolls than the cam itself, wear should be 
limited to the rolls. Inasmuch as operating conditions 
vary considerably from one application to the next, 
no one material has been found best for all require- 
ments. 

Sufficient data has been accumulated from actual 
installations, both successful and unsuccessful, to 
point out the advantages and limitations of beryllium 
copper in this field. At the present time, this alloy 
is finding its greatest use in follower rolls, although 
a number of beryllium copper cams, especially small, 
precision-cast units, are in use. Beryllium copper 


Fig. 5—Below—Precision-cast sight used in navigational 
equipment. Beryllium copper offers required corrosion 


resistance and permits as-cast tolerance of plus or minus 
0.001-inch on slot width 
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TABLE III—Typical Electrital and Thermal Properties of Beryllium Copper 




















Cold Worked 
Heat Treatable Heat Treated Heat Treatable Heat Treated 
Electrical properties 
rr Cob Dee ieee © pcccens ceadesesenesseseiecsccce 18-20 25-29 15-17 22-25 
Resistivity (microhm centimeters)—20 C ... 2.2... ce cece ce eee eeee 9.07 6.38 10.78 7.19 
Se Gt Gailee vcwhbe 66 cad FERS <o0 we 10.87 7.87 12.72 8.35 
Temperature Coefficient (30 to B00 C) 2... cccccccccccccccccccccecs 0.0011 0.0013 0.0010 0.0009 
Thermal Properties 
Conductivity (cal/sq cm/cm/sec/deg C)—20C.. 0.21 0.30 0.16 0.27 
De rctdkneevndsveenecees 0.25 0.34 0.20 0.33 
Temperature Coefficient (20 to 200 C) ....cccccccccccccccsccccecs 0.0011 0.0007 0.0014 0.0012 








apparently gives best results in critical applications 
where conditions such as shock, light lubrication, 
rapid acceleration or deceleration, and intermittent 
motion, exist. Under these conditions good wear has 
been reported for beryllium copper rolls used with 
barrel, peripheral or face cams of cast iron, Meehanite 
or air-hardened steel. 

The following case is typical of a cam application 
in which beryllium copper aided in the solution of 
a design problem. To provide the required index- 
ing action in a certain machine, cams are empvloved 
to translate rotary motion into Geneva motion. The 
camshaft rotates continuously at 300 rpm, while the 
driven shaft turns intermittently, being at rest 50 
per cent of the time. Each of the six cam rolls are 
subjected to drastic speed fluctuations—from zero 
to maximum to zero—fifty times per minute. Sliding 
and skidding between roll and cam face combined 
with light lubrication of the periodic dot type are 
likely to cause serious wear of cam or roll or both. 
Beryllium copper is now the standard roll material 
in this application, since exhaustive tests have in- 
dicated that this alloy gives longer life with the 
air-hardened steel cam than the. aluminum bronze 
or carburized steel rolls previously tried. 

In this application, the beryllium copper rolls are 
machined from hot-rolled and solution-annealed rod, 
then heat treated for three hours at 600 F in a cir- 
culating air furnace to produce maximum hardness. 
Finally, inside and outside diameters are finish ground 
to size. Best results are obtained from rod having 


TABLE IV 
Typical Design Stresses of Beryllium Copper 








Cold Worked 
and and 
Heat Treated Heat Treated 


Annealed 


Design Stresses (lbs/sq in.) 








Tensile Properties—Strip and Rod 


Proportional Limit (0.002% offset) 70— 80,000 90-105, 000 
Elastic Limit (0.002% 
permanent set) ... 75— 85,000 95—-110,000 


Yield Strength (0.01% offset)....  85- 95,000 110-120,000 




















(0.20% offset)... . 130-150,000 160-180,000 
(0.50% strain) ... 85— 95,000 90—100,000 
Elastic Modulus (20 C) ......... 19,000,000 19,000,000 
Thermoelastic Coefficient ....... 0.00035 0.00035 
Torsional Properties—Rod 
i in tcc Wuseiaccs  . apstendies 65— 70,000 
Elastic Modulus (20 C).......... 7,300,000 7,300,000 
Thermoelastic Coefficient ....... 0.00033 0.00033 
Fatigue—Strip 
TEUUGEED TID kdecccccrccccces 37— 45,000 40— 48,000 
Fatigue—Rod 
ree 40— 50,000 45— 60,000 
Fatigue—Wire 
Pe Pitteeeeecesccccces |. eebeeeeead 45— 60,000 
Compression spring ...... ob-04 45— 60,000 
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a moderately fine-grained structure. 

Cast Beryllium Copper Alloys: Although all of the 
foregoing applications are formed or machined from 
wrought material, similar and other beryllium copper 
machine parts can be readily cast. Relatively low 
pouring temperatures together with good fluidity in 
the molten state aid in producing parts by sand, per- 
manent-mold, pressure, plaster or lost-wax casting 
methods. With age-hardening, beryllium copper cast- 
ings develop the same properties eas wrought forms. 

Of particular significance in recent years has been 
the development of precision castings, Figs. 3, 4 and 
5, through lost-wax or investment casting techniques. 
Excellent casting characteristics coupled with good 
hardness and wear resistance in the age-hardened 
condition, make beryllium copper especially adaptable 
to this process. Advantages include flexibility of 
design by combining several subassemblies, low-cost 
tooling, and accurate reproduction of detail in small 
parts without machining. Furthermore, the denser 
structures obtained by lost-wax as compared to sand 
casting, result in higher strengths. 


Particularly Adapted to Investment Casting 


In spite of the higher initial cost, finished parts 
are frequently cheaper in beryllium copper than in 
steel. Since most investment-cast parts are relatively 
small, material costs are practically negligible. The 
lower pouring temperature of beryllium copper re- 
duces production costs through easier handling and 
fewer steps in the preparation of the investment. 
The higher fluidity of beryllium copper offers such 
design advantages as smoother surfaces, more ac- 
curate dimensions and better detail. Without machin- 
ing, therefore, it is possible to produce knife edges, 
narrow slots and long, thin cores. In addition, beryl- 
lium copper compares favorably in hardness and wear 
resistance with mild and stainless steels. 

Compared to other nonferrous alloys, precision- 
cast beryllium copper parts are harder and give longer 
life through increased wear resistance. Beryllium 
copper should be specified when strength, hardness 
and resistance to wear are of primary importance. 

In designing for investment casting, tolerances 
should be liberal to keep costs low. When necessary, 
however, tolerances as low as 0.001-inch per inch 
can be maintained on correctly designed beryllium 
copper parts. Minimum wall thicknesses range from 
0.030 to 0.050-inch, depending upon section area and 
permissible taper. Although ribs are preferred where 
added strength is essential, sections up to 14-inch 
thick can be handled. For critical applications, it 
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Fig. 6—Thermal expansion of beryllium copper fully heat 
treated from annealed or cold-worked tempers 


generally is advisable to finish-grind, ream or tap 
by machine, rather than depend upon as-cast toler- 
ances or threads. 


Fabricating and Heat-Treating 


PRESSWORKING: Strip, in the heat-treatable tem- 
pers (annealed or 1, 2 or 4 B&S Numbers hard), 
is readily formed, drawn or blanked in a manner 
similar to phosphor bronze or spring brass. Since 
more desirable final properties are obtained from 
cold-worked tempers, it is generally advisable to use 
the highest temper that will withstand the required 
forming. Annealed or 1 B&S Number hard strip is 
recommended for drawn or severely formed parts, 
while 2 or 4 B&S Number hard material is generally 
used for lightly formed or flat stampings. Cadmium- 
plated strip may be used for added die lubrication. 

In the softer tempers beryllium-copper strip has 
an equiaxed structure. The absence of pronounced 
grain directionality gives almost equal formability 
in all directions, permitting freedom in die layout 
to provide efficient utilization of strip!. For deep 
drawing, one or more intermediate anneals may be 
necessary. 


MACHINING: With the exception of finish grinding, 
all machining operations should be performed with 


1 References are listed at end of article. 
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Fig. 7—Loss of hardness resulting from one hour at various 

elevated temperatures. Beryllium copper fully heat treated 

from cold-worked condition. Brass and bronze in cold- 
worked condition 


the material in the unhardened condition. Cold-worked 
stock is generally preferred for turning, boring or 
milling, while annealed material is used for drilling 
and reaming. Best results are generally obtained by 
using a moderate to high speed -with a light feed. 

Cutting fluids are usually required. The removal 
of heat is of primary importance, so that soluble oil 
coolants are satisfactory. In severe operations such 
as threading, tapping or screw machine work, addi- 
tional lubrication as provided by mineral lard oils 
is usually required. Sulfurized oils stain beryllium 
copper and are not recommended unless parts can be 
thoroughly cleaned immediately. 

In the heat-treatable condition the machinability 
of beryllium copper may be compared to aluminum 
bronze, nickel silver or phosphor bronze. Since beryl- 
lium copper work-hardens rapidly—not unlike 18-8 
stainless steel—the depth of cut should always be 
great enough to get under the work-hardened layer. 
Similarly, when it may be necessary to machine parts 
covered with oxide scale, the depth of cut should be 
great enough to keep the tool buried or the oxide film 
should be removed by pickling prior to machining. 

Although beryllium copper cannot be considered 
a free-cutting material as compared with leaded 
brass, it may be readily machined with the proper 
tools, speeds, feeds and cutting fluids in a manner 
similar to nonleaded bronze.? 


JOINING: Beryllium copper can be successfully 


TABLE V—Comparison of Several Ferrous and Nonferrous Materials 




















Beryllium Carbon Stainless Aluminum Phosphor 

Property Copper Steel Steel 18-8 Bronze Bronze 
ES | Sine cade ne oc oe ¢ethabhbeeneteoiess 200,000 145,000 150,000 85,000 90,000 
Yield Strength (0.2% offset-psi) ........cceccceccees 175,000 120,000 125,000 50,000 75,000 
EO ere rer ee 110,000 75,000 80,000 40,000 55,000 
EY Sn, he na bn 00 seco ches beck ce eeeee 45,000 55,000 51,000 34,000 26,000 
Corrosion-Fatigue ~~ ES "pateredes coset céetes 45,000 8,000 35,000 22,000 26,000 
 -— « wy Spe aeae reer. 410 297 313 162 185 
Pha dite dditiles dghs sh wrcewe bebe 66-0040 6 C43 C32 C34 B85 B90 
Electrical Conductivity (% of copper) .............. 25 9 3 12 18 
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TABLE VI—Corrosion Resistance of Bexyllium Copper 








Good Resistance 


Fair Resistance 


Poor Resistance 








Acetic Acid, 
aerated 

Atmosphere, rural 
industrial and marine 

Brine 

Carbonated Water 

Carbon Dioxide, dry 

Freon 

Fresh Water 

Fuel 

Hydrocarbon 

Refrigerant 

Gasoline 

Hard water 

Hydrogen 

Kerosene 

Lubricating Oils 

Milk, cold 


Gases, 


cold, wun- 


Acetic Acid, cold, aerated 


Ammonia, dry 
Ammonia _ Salts, 


ated 
Carbon Dioxide, moist 
Chiorine, dry 


Hydrochloric Acid, up to 
0.1% 

Linseed Oil 

Magnesium Hydroxide 


Milk, hot 

Nitric Acid, up to 0.1% 

Phenols 

Phosphoric Acid, 
ated 

Sodium Bicarbonate 


unaer- 


unaer- 


Acetic Acid, hot 


Ammonia, moist 
Ammonia Salts, aerated 
Ammonium Hydroxide 
Chlorine, moist or warm 
Chromic Acid 


Ferric Salts 

Hydrochloric Acid, over 
0.1% 

Mercuric Salts 

Mercury 

Nitric Acid, over 0.1% 

Phosphoric Acid, aerated 


Silver Salts 





helium atmospheres. The various re- 
sistance welding techniques including 
spot, seam, or flash, can be successfully 
employed with beryllium copper, al- 
though some loss of properties can be 
expected. 


HEAT TREATING: To produce optimum 
properties, beryllium copper must be 
heat treated following fabrication. Ap- 
proximately peak strength and hardness 
result from the following standard low- 
temperature hardening treatments: 


Annealed—3 hours at 600 F 
Cold worked—2 hours at 600 F 





Natural Gas Sodium Carbonate Sulfur Dioxide, moist 
Nitrogen Sulfuric Acid, hot, un- Sulfuric Acid, aerated 
Oxygen aerated 
Paper Mill Sulfite Solu- Sufurous Acid 
tions 
Sea Water 
Sodium Chloride Solu- 
tions 
Sodium Hydroxide 
Sulfur Dioxide, dry 
Sulfuric Acid, cold, un- 


aerated 


These figures indicate time at tem- 
perature and do not include time needed 
to bring the part to temperature. Since 
these values are for a circulating-air 
furnace, a muffle furnace will require 








soft or silver soldered; carbon, metallic, or inert-arc 
welded; and flash, seam, or spot resistance welded. 
No satisfactory process has been devised for hard 
brazing or gas fusion welding. 

Beryllium copper is soft soldered after heat treat- 
ing, since the soldering operation is carried out at 
temperatures below the hardening range of the ma- 
terial. Good results may be obtained with usual 
solders in conjunction with a suitable flux provided 
the surface is clean. 

Two silver soldering methods are used: 


1. Parts are furnace heated to 1450 F so that a 
solder that melts at 1435 F will flow through 
the joint area. The temperature is reduced to 
1400 F to solidify the solder, after which the as- 
sembly is quenched in water followed by standard 
hardening heat treatment at 600 F. 

2. Torch brazed with a solder that flows at 1145 F 
using a suitable flux and confining the heat to 
the joint area. Assembly can be air cooled or 
quenched followed by standard heat treatment 
at 600 F.5 


The second procedure is easier to control and offers 
good results if heat times are short. Hardness read- 
ings immediately adjacent to the joint are within a 
few points of the maximum heat-treated hardness. 

Carbon-are and metallic-arc processes are used to 
repair cracks, defects or worn surfaces in castings or 
to join beryllium-copper parts. Although beryllium 
copper, silicon bronze or aluminum bronze electrodes 
may be used, only beryllium copper rod will give 
a weld material with properties that approach those 
of the base metal. Aluminum or silicon-bronze rods 
may be used for repair welding or for welding bery]l- 
lium copper to dissimilar metals. No flux is required 
since rods are generally supplied with a protective 
coating that prevents the formation of beryllium 
oxide. To produce maximum strength, hardness and 
conductivity, the assembly or overlay should be an- 
nealed at 1450 F, quenched in water, cold peened 
and aged at 600 F. 

Beryllium copper may be welded at high speeds by 
the inert-arc process without flux in either argon or 
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more time; a salt bath less. 

A heat treating fixture may provide 
the answer in applications involving close control 
of dimensional tolerances. The degree of control is 
limited only by fixture accuracy. Stress-relief-hard- 
ening, obtained by short-time, high-temperature ag- 
ing, (e.g., 20 minutes at 700 F), insures fixture con- 
formity and eliminates springback. The high degree 
of uniformity obtainable frequently offsets higher 
initial costs through reduced inspection and elimi- 
nation of hand adjustment.‘ 

Although age hardening in beryllium copper is 
actually the result of a two-step thermal treatment, 
the first step or solution anneal is generally provided 
by the mill. When it may be necessary for the fabri- 
cator to anneal beryllium copper for deep drawing 
or welding, satisfactory results may be obtained by 
annealing for one hour per inch of cross section at 
1450 F, followed by immediate water quench. 


CLEANING: An oxide film forms on beryllium cop- 
per when heated in an uncontrolled atmosphere into 
either the hardening or annealing ranges. When 
necessary, this scale may be removed readily by the 


Fig. 8—Loss of strength with time at 390 F for cold-drawn 
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Fig. 9—Low-temperature properties of cold-worked and 
heat-treated beryllium copper 


following pickling procedure: 


1. Immerse in 20 per cent sulfuric acid solution 
heated to 150 F until dark scale disappears 

2. Rinse in cold water 

3. Bright dip in 25 per cent cold nitric acid solution 
for from 15 to 30 seconds 

4. Rinse in hot water and dry. 


PLATING: Beryliium copper may be plated for ap- 
pearance, added protection or die lubrication with 
the following metals: Cadmium, zinc, tin, chromium, 
nickel, silver, and gold. Parts to be plated should 
be free from oil, grease, dirt or scale. 


PROPERTIES OF BERYLLIUM COPPERS: TABLEs I, I, 
III and IV list the more important physical, mechani- 
cal, electrical and design properties of beryllium 
copper in strip, rod and wire forms. In these tables 
the term “heat treatable” refers to material in either 
the annealed or annealed and cold-worked conditions 
prior to age hardening, while “heat treated’ indicates 
that the material has been fully hardened in ac- 
cordance with heat treating procedures recommended 
in the foregoing. TABLE V offers a comparison be- 
tween several ferrous and nonferrous materials. Ther- 
mal expansion data are given in Fig. 6. 

Beryllium copper owes its selection in many appli- 
cations to its good corrosion resistance coupled with 
high strength and hardness. In general, it has a cor- 
rosion resistance similar to other high-copper alloys. 
TABLE VI, which gives general corrosion data for 
direct chemical attack, is intended only as a rough 
guide, since corrosion rates depend upon such vari- 
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ables as temperature, concentration, aeration and 
agitation. 

Season cracking, hydrogen embrittlement or de- 
zincification apparently do not occur in beryllium 
copper. In addition, good resistance is offered to 
corrosion-fatigue which results from the combined 
action of corrosion and alternating stress. Note that 
beryllium copper has the highest corrosion-fatigue 
strength of any alloy listed in TABLE VI. 

Although beryllium-copper alloys will in time stain 
and darken like copper when exposed to humid or 
sulfur-bearing atmospheres, tarnish does not affect 
mechanical properties. The resistance offered to 
warm and humid air indicates good service in trop- 
ical environments. 

High and low-temperature properties are shown 
in Figs. 7, 8 and 9. Fig. 7 indicates that there is no 
loss of hardness in beryllium copper up to 550 F. 
Fig. 8 illustrates the loss of strength with time at 
390 F. For best results, some allowance should be 
made in design stresses when operating tempera- 
tures exceed 300 F. Low-temperature properties 
are given in Fig. 9. Retention by beryllium copper 
of its ductility at subzero temperatures prevents im- 
pact strength reduction or low-temperature embrittle- 
ment. 

The author is pleased to acknowledge the assist- 
ance of The Garlock Packing Co., Miniature Pre- 
cision Bearings and Arwood Precision Casting Corp. 
in providing data used in this article. 


REFERENCES 


1. ‘‘Design Stresses for Beryllium Copper Parts’’—R. W. Carson, Elec- 
trical Manufacturing 41, No. 3; 76-80, 176 (1948). 

2. ‘‘How to Machine Beryllium Copper’’—J. T. Richards, American Ma- 
chinist 93, No. 3; 101-116 (Feb. 10, 1949). 

3. ‘Silver Alloy Brazing Beryllium-Copper Alloys’’—A. M. Setapen and 
W. D. Warren, American Welding Society, Annual Meeting Papers 
Preprint, 4 pp. (Oct. 1948). 

4. ‘‘Stress-Relief-Hardening of FReryllium Copper’’—R. W. Carson, Meé- 
chanical Engineering 69, No. 8; 651-654 (1947). 

5. ‘‘Rupture Tests at 200 Degrees Cent. on Some Copper Alloys’’—E. R. 
Parker and C. Ferguson, Transactions, American Society for Metals, 
34; 699-714 (1942). 




















“OKAY. YOURE A MECHANICAL GENIUS. 
\.LET ME SEE YOU GET HIM OUT OF THAT! ot? 











123 











By W. J. Schupner 


Design Engineer 
Hanna Engineering Works 
Chicago 








ILOT operation by means 
P: an intermediate pneu- 

matic circuit simplifies the 
electrical control circuits needed 
for the unusual solenoid air 
valve illustrated in Fig. 1. The 
solenoids function to control a 
small volume of air which serves to actuate the move- 
ment of a packless balanced spool. Locked in posi- 
tion by air pressure, this spool requires no holding 
current; therefore momentary contact limit switches 
or pushbuttons may be used, eliminating the need for 
holding contactors or relays where this type of opera- 
tion is desired. 

In Fig. 2 is shown the interior operation circuit. 
Air from the inlet port is connected to chamber C 
of the pilot oscillating member referred to as the 
“tiller”, so constructed that it contains two 3-way 
valves functioning as a single 4-way. Energizing 
solenoid A causes the tiller to assume the position 
shown. Pressure is directed through port H to 
chamber K within the spool, moving and holding it to 
the left; air in chamber L being discharged to 
exhaust through port F, chamber E and port G. 
Chamber C is blocked at the left side of the tiller 
by means of valve porting. The spool in this posi- 
tion opens the main inlet port to the left cylinder 
port and the right cylinder port to exhaust. 

Energizing solenoid B reverses the conditions above, 
directing pressure to chamber L, moving the spool to 
the right. Air in chamber K exhausts to atmos- 
phere through port H, chamber D and port J. The 
main inlet port is then open to the right cylinder port 
with the left cylinder port open to exhaust. 

As actually built, the valve is shown partially in 
cross section in Fig. 3. Fig. 4 is a detailed plan of 
the pilot unit and Fig. 5 is an enlargement of the 
tiller cross section. Pilot valve assemblies are iden- 
tical for all valve sizes. The tiller, Fig. 3, oscillates 
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Oscillating Pilot Controls Valve 





Fig. 1—Solenoids position an 
oscillating pilot valve to oper- 
ate 4-way air valve 








about a post and contains the 
essential parts of the pilot valve. 
Cast from magnesium alloy, Fly- 
lite 8, the tiller is heat treated 
for maximum strength. This al- 
loy was selected for its high 
strength-to-weight ratio. Since 
the tiller may be calied upon to oscillate in excess of 
500 cycles per minute, it is apparent that light weight 
is imperative to reduce inertia to a minimum. At 
the point of contact between the tiller and each sole- 
noid pin which imparts motion to it is a disk or 
bumper pressed into a blind hole, one in each side of 


Fig. 2—Interior circuit showing how spool valve controls 
porting. Tiller contains two 3-way valves 
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the tiller and in line with the soienoid pins. These 
disks absorb the impact of the pins when the sole- 
noids are energized and therefore, considering the 
wear and fatigue to which they are subjected, must 
be made from a material offering resistance to these 
factors. Stainless steel 420 is used because of its 
corrosion resistance qualities in the hardened state 
(Rockwell C-52) and its ability to meet the condi- 
tions mentioned. 

Within the lower side of the tiller at each end are 
the pilot valve disks Figs. 3 and 5. These disks are 
machined from phosphor bronze, ASTM Spec. 139- 
42T, and have a small hole through their center and 
an annular groove trepanned into the bottom concen- 
tric with the hole. This groove is represented as 
chambers D and £E in Fig. 2. The bottom surface is 
honed to a microfinish. 


Forms Airtight Seal 


Top part of the disk has a neck extending upward 
into the recess of the tiller, and has bonded to it a 
feathered synthetic packing compound which is oil 
resistant and capable of extreme flexing. This per- 
mits the disk to form an airtight seat against the 
pilot valve base and allows for slight variation in 
alignment. 

A spring is shown holding the disk against the 
base and provides initial compression only. When air 
pressure is admitted into the valve, the ratio of the 
area around the feathered packing at the top of the 
disk to that bearing against the base and tending to 


Fig. 3—Section of valve showing details of tiller and valve 
spool. Plug in spool avoids making blind holes 
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Stellite weld 











Fig. 4—Above—Plan view of pilot unit 


Fig. 5—Below--Cross section of tiller 
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blow the disk upward is slightly in favor of the 
former, with the result that a tight seal is main- 
tained against the base by air pressure. 

The pilot valve base containing the porting holes 
to the valve proper is a Niresist casting, the top sur- 
face of which is also honed to a microfinish. The tiller 
post is machined from type 416 stainless steel. At its 
top is a small ball thrust bearing which minimizes 
friction at this point due to the upward thrust of the 
tiller resulting from the unbalanced air pressure. A 
Neoprene cushion ring compensates for vertical mis- 
alignment and permits the bronze thrust washer to 
properly seat against the top of the tiller. 


Prevents Mushrooming of Anvil 


Solenoid pins are formed from nonmagnetic beryl- 
lium copper and hardened. The solenoids are sturd- 
ily built and at the points of contact between the 
plunger and outside armature are segments of Stel- 
lite weld which prevent mushrooming at the anvil 
point. Solenoid stroke is 5/32-inch and leather cush- 
ions absorb plunger impact on the return stroke. 
Split aluminum covers are splashproof and enable 
the solenoids to be removed individually if necessary. 
Where pin plug connectors are used, no wire breaks 
need be made. 

Valve spool is machined from type 416 stainless 
steel. Outside diameters of the lands are first ground, 





then chromium plated, ground again and honed for a 
selective air-tight fit with the honed Niresist sleeve. 
The hole through the center of the spool in which 
rest the spool pistons is a through hole, with a sealed 
plug in the center, rather than a blind hole at each 
end, to permit a burnished finish to be applied to it 
by forcing a cemented carbide ball through its en- 
tire length, thus providing long life for the Neoprene 
friction-seal O-rings. The reamer size for this hole 
is 0.4985-inch and the ball diameter is 0.5000-inch re- 
sulting in a net interference of 0.0015-inch. 

Other design features include the use of Neoprene 
O-rings between the sleeve and valve body. These 
rings serve both as cushioned spacers and seals be- 
tween the air passages, with the result that distor- 
tion of any sort will not be transmitted to the care- 
fully honed bore. Corrosion resistant materials are 
employed throughout the valve proper. Three-point 
mounting pads provide level mounting of the sep- 
arate manifold base, the design of which permits 
straight line piping to either bottom or sides. 

Several valves may be mounted side by side with 
minimum space requirements by eliminating the single 
manifold normally used with each valve and substitut- 
ing a common panel or multiple manifold for as many 
units as may be needed. Such an arrangement may 
be employed to connect two or more valves to operate 
singly or, in the case of high air volume demand, the 
valves may be connected in parallel. 


When Will a Toggle Snap Open? 


By Macon Fry 
Ordnance Consultant 
Harrington Park, N. J. 


N DESIGNING toggles it sometimes becomes necessary to know 
how close to dead center position one can come and still have the 
load open the toggle. Such a problem was recently encountered by 


the author in connection with the design of a bomb release mechanism. 
A typical toggle link is shown in the illustration. In the discus- 
sion, the following notation is used: 





f FR». 


or: 
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¢@ = Angle between the direction of the load and the line of cen- 
ters of the toggle bearings 
F = Force of the load 
f = Coefficient of friction 
L = Length of toggle link between bearing centers 
R,, Re = Radii of bearings on toggle. 


The moment exerted by the load equals FL sin ¢. The frictional 
moment at bearing No. 1 equals f FR,, and at bearing No. 2 equals 


The “critical” angle, or angle at which the toggle will just fail 
to open, is where the moment of the load is balanced by the friction- 
9 al moments of the two bearings: 


FL sin ¢ = fFR, + fFR2 


f 
ing =——(R, +R 
sin ¢ 7 ms 2) 


F As long as ¢ is less than the value given by the above equation, 
the load cannot open the toggle. 
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Part XLV-Sand Casting 


MONG the multitude of processes utilized duction method for machine elements. 





in the design of machines, those of Any metal which can be melted and poured 
casting perhaps receive the least atten- can be cast and the size range of parts reg- 
tion and consideration. One of the earliest ularly produced by these methods is greater 
processes for forming metals, casting pro- than any other method producing similar 
vides versatility and flexibility which have results. Generally, casting methods can be 
maintained its position as a primary pro- divided into those using nonmetallic molds 
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and those using metallic molds. To permit a logical 
breakdown regarding design, these processes can 
be further subdivided by the basic means of cast- 
ing, as follows: 


Sand Casting 

. Centrifugal Casting 

Permanent and Semipermanent-Mold Casting 
. Die Casting (Hot and Cold Chamber) 

. Plaster-Mold Casting 

. Investment Casting 


Oak wd b 


Each of these distinct methods will be covered in 
a separate article along with those factors pertinent 
to each. As is characteristic of other methods, cast- 
ings can be produced which violate some or all of the 
basic principles of good design but such parts are 
seldom economical or commercially practical. It be- 
hooves the designer, therefore, to consider the prac- 
tical aspects of casting design equally as well as the 
production character of any other of his machine 
parts. 


SAND CASTING: Best known and still most widely 
applied method of casting is with sand molds. Sand 
casting consists basically of pouring molten metal 
into appropriate cavities formed in a sand mold, 
Fig. 1. The sand used may be natural, synthetic or arti- 
ficially blended material. Along with a small amount 
of water and a bonding agent such as fire clay, ben- 
tonite, cereal binders or liquid binders for cohesion, 
the mechanically mixed sand is used to form the 
molds. 

Two types of sand molds are generally employed in 
casting—the dry sand mold and the green sand mold. 
In the former, the mold is dried thoroughly prior to 
closing and pouring while the latter is used without 
any preliminary drying operation. The dry sand 
mold is more firm and resistant to collapse than one 


Fig. 1—Pouring a group of small sand castings intended 
for heat resistant service 
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of green sand and consequently core pieces for molds 
are largely made in this way, Fig. 2. The resistance 
of dry sand molds to contraction prohibits their use 
where light or intricate castings of steel are to be 


TABLE I—Pattern Shrinkage Allowance 
(inches per foot) 














Metal Shrinkage* 
BE ED. hho 6 hoc ceencsentceeccese 1/10 to 5/32 
SE SI 6 60 ba de teen cove cuuereces 1/8 
CE Si05 bp ateed nasedenseeceeaes 3/16 to 7/32 
PEE week é6-css6b ne ce ebseeectseeeunseces 3/16 
GY BD pC ckesacan cecss se cst od Saw seneds 1/8 
GD co cncccewececéscsecsoos whe 1/4 
BEIGE 4069:06 ce ceesescccsscces 1/10 to 7/32 
PE ME 6068-646 cd nneeeeeesssgeeese 1/16 to 3/16 
PED, Sah cee kwecedenescerseSsbeseveces 1/10 to 5/32 
Nickel and Nickel Alloys ...............++. 1/4 
ee eee ee ey er a 1/8 to1/4 
Wee FOU vccececscececoeccecnesesccces 3/16 to 1/4 











* Smaller value applies generally to large or cored 
castings of intricate design. Larger value applies to 
small, simple casting designs, 


made. For such parts green sand molds are essential 
and the majority of steel castings are now made in 
green sand. 

To produce a mold for casting a part it is necessary 
to make a pattern of the part. Patterns are made 
from wood or metal to suit a particular design with 
allowances to compensate for such factors as natural 
metal shrinkage and contraction characteristics. 
These and other effects as perhaps mold resistance, 
distortion, casting design, mold design, etc., which 
are not entirely within the range of accurate pre- 
diction make it necessary to adjust pattern dimen- 
sions to produce castings of the required dimensions. 

Types of patterns utilized in sand casting generally 
can be classified as in the following: 


1. Single, loose wood or metal patterns. Low in cost 


Fig. 2—Coremakers giving the final touches to a large 
sand core prior to baking 
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Fig. 3—Molders maxing the drag or bottom half of sand 
molds using separate metal patterns. The jolt squeezing 
machines shown are used largely for medium-size molds 


but only satisfactory for very small quantities. 
Metal better than wood but subject to same limi- 
tations—gates and risers must be cut by the 
molder in each mold used 

2. Gated wood or metal patterns. Satisfactory for 
small-run production. Wood subject to warpage 
and breakage 

3. Metal match-plate patterns. For large quantities 
of small castings. Assure more accurate repro- 
duction than loose patterns and increased cost 
is compensated by increase of at least 60 per cent 
in production over a similar gated metal pattern 

4. Separate wood or metal cope and drag patterns. 
Permit good production on medium to large cast- 
ings because the two parts of the molds can be 
produced simultaneously. Metal construction par- 
ticularly suited for quantity production of medium 
to large size castings and to machine gang mold- 
ing, Fig. 3. 


In addition to the main pattern, most castings 
require cores, Fig. 4, to produce cavities or maintain 
desired contours or sections. In some cases, dry sand 
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Fig. 4—Cutaway view of a hydraulic control valve. Com- 
plex coring work is necessary for forming the various inter- 
connected fluid passageways with smooth flowing contours 


molds or cores are assembled to obtain an entire mold 
as with crankshafts and anchor chain. Thus, in ad- 
dition to pattern equipment, core boxes are generally 
required to make the core pieces for a casting. 

To produce a mold, the pattern is placed within 
a so-called flask which is then packed with molding 
sand. After the sand is thoroughly packed the flask 
is inverted and the pattern is withdrawn leaving a 
cavity of the desired shape and size, Fig. 3. When 
both top (cope) and bottom (drag) halves of a mold 
are completed in this way, any cores required are 
placed in position and the top flask is locked over 
the bottom, Fig. 5. Following pouring and solidifi- 
cation of the metal, the sand is shaken off the casting, 


Fig. 5—Below—Cross section through a typical closed mold 
with a nonuniform parting line 
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any cores are knocked or cleaned out and the gates, 
runners, risers etc., are sawed off and the castings 
are ground smooth, Fig. 6. 

The wide range of production possibilities and 
the expendable nature of the sand utilized gives sand 
casting outstanding flexibility. Patterns can be readi- 
ly adjusted, changed or revamped to suit design re- 
quirements without excessive cost or obsolescence 
of equipment. Sand casting, in addition, permits the 
production of castings of a size and intricacy other- 
wise impractical, Fig. 7. By hand methods one or 
a few parts may be readily cast at minimum cost. 
Through the use of mechanized equipment for rapid, 
automatic production of molds, mass production of 
castings has been highly successful. The degree of 
mechanization has been largely dependent upon the 
quality. Items such as automotive engine blocks and 
similar parts, though extremely complex, have 
reached a high degree of mechanization. In some few 
cases where quantities warranted, almost completely 
automatic continuous production of sand castings has 
been successful. 


Designing For Sand Casting 


DESIGN CONSIDERATIONS: The final cost of a cast- 
ing involves far more than merely the cost of the 
metal. It is the ultimate cost of the machine part it- 
self that is of most importance. Maximum economy in 
the final analysis may evolve from a casting design 
of greater rather than lesser weight, more machining 





Fig. 6—Above—Sawing off the gates, runners, risers, sprues, 
etc., from a Hastelloy Alloy B valve casting. Blind risers 
and gating used can be readily seen 


Fig. 7—Below—Gigantic one-piece steel locomotive bed 
casting for a T-1 size unit 





rather than less, etc. Design which recognizes the 
inherent limitations present in casting will invariably 
help to assure maximum soundness and low scrap or 
rework. In selection of the material to be cast, the 
foundry characteristics of individual metals must be 























TABLE II 
Machining Finish Allowances for Sand Castings* 
(inches) 
Casting Finish 
Metal Size Allowance 
Cast Lrons SO BEML cccces 3/32 
RS | eae 1/8 
eT. 3/16 
GD WO Ee Be ccccce 1/4 
GE GO Se MM, -cccces 5/16 
81 to 120 in. ..... 3/8 
Cast Steelst Up to 12 in. ...... 1/8 
Fk } aS 3/16 
ae OP Ge Ge ecccnc 5/16 
Ge Oe Ge BR occces 3/8 
Se UD Ge GA ccccee 7/16 
Ge Ue Cee a aces 1/2 
“Malleable Irons ae Ge OR wcncecs 1/16 
© OP BM ceccec. 3/32 
SS OS BR BA coasee 1/8 
Se GD SB OM cccscs 3/16 
Nonferrous Metals Up to 12 in. ...... 1/16 
ae GD BE OR cccsce 1/8 
_ . 2 fC Serres 5/32 








* Courtesy American Foundrymen’s Society. 

t Allowance ranges up to 1 inch. Values are for ordinary fin- 
ishes on the drag side of the mold where distortion is an unlikely 
factor. For surfaces to be cast in the cope allowances often 
must be doubled. 


kept in mind. Each requires patterns which are made 
to suit and are not generuily interchangeable. Crafts- 
manship and know-how can seldom substitute econo- 
mically for inadequate design. 

An ideal design, both from the standpoint of foundry 
practice and economy, should be possible to cast in 
green sand with a two-part mold. Where necessary, 
green sand cores should be usable and preferably 
the mold itself should provide for portions ordinarily 
cored. Size and awkwardness should be minimized 
to permit use of the smallest possible flask or where 
large machine parts are concerned, the smallest pit 
space. Ordinarily, gating and heading problems 
should be left to the foundry, but in all cases design 
should recognize the need for proper gating and 
heading positions on a casting, the need for free flow 
of metal to all parts of the mold, and the need for 
risers to feed the heavier sections continuously dur- 
ing solidification to compensate for shrinkage. 

Patterns: Although the designer of a casting would 
seldom be involved in pattern work, it is useful to 
keep in mind this requirement of the process. Design 
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should recognize the fact that although the removal 
of a casting from a sand mold brings in no with- 
drawal problems, the making of the sand mold by 
withdrawal of the pattern after ramming certainly 
does. Design to facilitate production of the sand 
molds will result in highly worthwhile economies, 
Fig. 8. 

Contraction: Shrinkage allowances must be made 
on patterns to counteract the contraction in di- 
mensions as the metal cools. The amount of 
shrinkage is dependent upon the design of the 
casting, type of metal used, solidification tem- 
perature, and mold resistance. All portions of a cast- 
ing may not shrink uniformly as a result of these fac- 
tors and being a volumetric contraction, it is difficult 
to predict accurately. Consequently, determination 
of the proper amount to use is a result of experience 
and should be discussed with the producing foundry. 
Shrinkage values normally employed are shown in 
TABLE I. 

Draft: All surfaces perpendicular to the parting 
plane of the mold, i.e., in the direction in which the 
pattern or patterns are withdrawn, require draft to 
permit easy withdrawal. The usual amount for gen- 
eral-purpose work is 44-inch per foot or 14-degree per 
side. If the surface is not to be machined and the 
amount of slope does not interfere with its function, 
greater amounts of draft—one degree or more—may 
simplify molding and casting. With high-production 
molding equipment where pattern drawing is mechan- 
ized, less draft is necessary. Normally, in such cases 
vs-inch per foot is satisfactory. 


Fig. 8—Casting design (a) is improved greatly by redesign 
as at (b) to simplify molding and casting 
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Interior features of a pattern ordinarily require 
greater draft than exterior portions. On high-pro- 
duction matchplate work about 2 degrees is necessary 
although in cases this can be reduced to 1 degree. 
Greater drafts are preferable if design permits. Un- 
less the drawing specifies, draft may be divided by 
the patternmaker; subtracting half and adding half. 
However, it is usually preferable to add the draft 
material but not to incorporate in a drawing any 
dimensions which include the added thickness or 
Jength. 


Straight Partings Most Economical 


Parting Lines: Molds in general are most conven- 
iently parted in a flat plane. Casting design, there- 
fore, is most economical if the part can be molded 
with a flat rather than a curved parting plane, Fig. 5. 
Although high-production matchplate equipment per- 
mits some deviation from flat parting planes without 
serious mold preparation problems, it should be rec- 
ognized that these irregular matchplates are far more 
costly than the use of a universal plate. 

In addition to striving for simple design which per- 
mits molding with a straight parting line, wherever 
possible only a single parting in the mold should be 
required. The fewer partings in the mold, the less 
the work required to produce it. Pattern equipment 
is less complicated and the part can be more readily 
adapted to machine molding. Thus, three-part mold 
designs should be avoided by proper consideration 
during design. 

Coring: All interior features of a cast design 
which are not possible to form in the mold with the 
pattern proper must be produced by means of coring, 
Fig. 9. Cores in general are costly to produce and 
set and wherever possible should be eliminated. Be- 


Fig. 9—Floating draft sill center brace for a freight car. 

This steel casting which weighs approximately 425 pounds 

and measures 26 by 30 by 12 inches high, is a good exam- 

ple of a difficult coring and molding job requiring careful 

location of gates and risers. This casting was considered 

superior to numerous composite designs tried in an effort 
towards simplification 
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cause of the lower cost, green sand cores are prefer- 
able where cores cannot be eliminated. Because of 
the low strength of green sand cores, internal fea- 
tures produced with these cores cannot exceed their 
diameter in length or depth. Also, green sand cores 
require considerably greater draft than dry sand 
cores, which often can be made without any draft 
allowance. 


Core Support Important 


Where cores are necessary, it should be noted that 
they require adequate support in the mold. Core 
prints—sections added to the pattern to leave an im- 
print in the mold in which the corepiece can be placed 
—are required to provide this feature and the core 
extension which fits into the core print naturally will 
leave a hole in the casting wall. The vertical print 
surfaces should have at least 2 degrees of draft and 
may have as high as 15 degrees. In general, the 
length of print should equal its diameter or width. 
Prints must be so placed that the core weight is uni- 
formly supported and so that any shifting, floating or 
sagging is prevented. Where prints are not practical, 
metal chaplets for core support can be and are used, 
Fig. 10, but it is usually preferable to avoid the neces- 
sity for their use by proper design, especially with 
pressure castings. Stub cores also should be avoided. 

Core gases produced in casting are usually vented 





through the core prints as the simplest exit. Where 
a print is not available for such purposes one usually 
must be added. Besides the problem of venting core 
gases from a cored pocket there is the additional 
requirement that it must be possible to readily re- 
move the core sand after solidification. Large core 
support prints not only facilitate setting and anchor- 
ing but also greatly simplify cleanout of the core 
sand, a feature which often becomes an acute foundry 
problem, Fig. 11. 

Locating Surfaces: Stable checking surfaces should 
be indicated on any casting drawing to facilitate 
ready dimensional check of the part. Pattern shop, 
foundry, machine shop if required, and inspection de- 
partments should all be able to check a casting from 
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Fig. 10—Above — Cross 
section of a magnesium 
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a inally designed at (a) 
which required chap- 
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SECTION E-E 
Ly4 Fig. 11—Left — Drawing 
for a hydraulic valve 
casting. Complex cor- 
if iff = ing such as this requires 


the ultimate in foundry 



































SECTION 8-8 


skill. Complete removal 
of core sand from pass- 
ages offen presents a 
problem where hydrau- 

















lic service is concerned 
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Fig. 12—Typical part showing the effect of machining al- 
lowances on the design of the casting 


the same points. Wherever possible such surfaces 
should be located on the same side of the parting 
line away from the possible influence of shift of the 
cope, drag or a core. Several widely spaced surfaces 
which have no finish allowance and which are to be 
held to fairly close limits serve best for locational 
checking. 


Checking and Machining Requirements 


The requirements of locating, fixturizing and lay- 
ing out for machining should also be kept in mind. If 
good locating points for checking are not available, 
it may prove that the part will be difficult to hold or 
lay out. In many cases special pads for locating, 
laying out or fixturizing a part should be added. The 
slight additional expense may prove to be a produc- 
tion economy. 

Machining Allowances: Many castings can be put 
to use in the “as-cast” condition; that is, without any 
final machining: or finishing other than the cleaning 
and sandblasting treatment usually employed. Where 
design is such that the normal tolerances obtainable 
in sand casting are satisfactory, maximum economy 
dictates use in the as-cast state. However, where 
more exacting dimensional accuracy is required, ma- 
chining must normally be used. 

To permit machining to flatness only, as with sur- 
face grinding, where some unmachined portions are 














TABLE III 
Normal Minimum Sections for Sand Castings 
, (inches) 
Metal Section 
SE GD bolo coe seis wees ed cccccces 3/16 
Se nn cere stcka pues Beeld eae oe eee 3/32 
GE, SR tis dienes onde et saeuntnaatoneaennes 1/8 
ee re 5/32 
GD eo bnebeed oes ibdinesdWeweesnayet 1/8 
DE bedaet hitel noe s¥ 64040 Ad NSS beeen eeteed 3/16 
SS Or re 1/8 








satisfactory, a very minimum of additional metal 
need be allowed. If machining to a full flat or formed 
surface without imperfections is desirable, a greater 
amount of metal must be allowed. The allowance 
utilized for a particular casting depends upon the 
metal, the size and shape, the position of the par- 
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Fig. 13—A magnesium alloy nose section for a Wright 

Cyclone 18 engine after removal from sand mold. Sprues, 

gates, runners, and risers have not yet been removed. 

Heavy risers and chilling are necessary to assure sound 

metal in such a complex casting by equalizing cooling 
between heavy and thin sections 


ticular surface in the mold, warpage or surface varia- 
tions, machining method, and degree of surface per- 
fection desired, Fig. 12. Nonferrous metals, such as 
brass, are less porous and have a thinner surface 
skin than ferrous metals and consequently permit the 
production of a fine finish with less metal removal. 
It is generally desirable to have surfaces which are 
to be machined, cast in the drag side of the mold. 
For those to be cast in the cope, extra allowance 
should be made because of unavoidable surface im- 
purities which rise to the top during pouring. In 
TABLE II are given the usual finish allowances utilized 
with various materials and casting sizes. 

Section Uniformity: All cast metals require proper 
feeding of the molten metal into the mold to insure 
maximum soundness. As the molten metal solidifies, 
a contraction in volume takes place, requiring addi- 
tional molten metal to continuously flow in to fill the 
voids. Risers on the casting are added by the foundry 
at the most desirable positions, to perform this duty, 
Fig. 13. In order that both the risers and the gates 
can adequately feed a solidifying casting, it must be 
recognized that the section sizes and proportions of 
the casting must be so designed as to permit the re- 
quired flow of metal. 

As a rule, the metal solidifies as a gradually in- 
creasing envelope or wall within the mold, starting 
at the mold surfaces and progressing inward in all 
directions. Because the thinnest sections generally 
solidify most rapidly, it can be seen that any very 
great variation in section thicknesses would result in 
the creation of severe contraction stresses in the soft 
and perhaps yet molten heavier adjacent sections. The 
ideal design should be so proportioned that sections 
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TABLE [V—Copper-Base Sand Casting Alloys* 





































































































Material ASTM Designation Tensile Strength Elongation 
(psi, as cast) (% in 2”) Applications 
Leaded Tin Bronze B30-45T, No. 2A 38,000 35 Steam or valve bronze bodies; high-grade steam or 
(Steam or Valve Bronze) valve metal for use at temperatures as high as 550 
F; valve bodies subject to medium pressure; oil 
pumps; gears; bushings; high-duty bearings; backing 
for babbitt-lined bearings. 
Leaded-Tin Bearing Bronze B30-45T, No. 2B 36,000 ; 30  ‘Wear-resistant high-duty bearings; strong, general- 
B143-46T, No. 2B utility structural bronze for use under severe condi- 
tions; bolts; nuts; gears; high-pressure bearings and 
bushings to use against hardened steel; valves, ex- 
pansion joints; pump pistons; electrical work; auto- 
mobile bushings. 
High-Leaded Tin Bronze B30-45T, No. 3C 30,000 15 Small bearings and bushings; bronze back for 
B144-46T, No. 3C babbitt-lined automobile bearings. 
High-Leaded Tin Bronze B30-45T, No. 3B 34,000 20 General-utility bearings, bushings, automobile fittings. 
B144-46T, No. 3B 
High-Leaded Tin Bronze B30-45T, No. 3A 32,000 12 Bearings for high speed and heavy pressures; roll- 
(Bushing and Bearing Bronze) SAE 64 neck bearings; lathe bearings; babbitt-lined arma- 
ture bearings for electric locomotives; bearings in 
contact with mineral waters or papermill sulfite liquor, 
High-Leaded Tin Bronze B30-45T, No. 3D 30,000 15 Locomotive-engine castings and general-service bear- 
(Anti-Acid Bronze) B144-46T, No. 3D ings for moderate pressure; general-purpose wearing 
metal for rod bushings, shoes and wedges; freight and 
streetcar bearings; backs for lined journal bearings 
for locomotive tenders and passenger cars. 
High-Leaded Tin Bronze B30-45T, No. 3E 21,000 10 Bearings under light loads and high speed, driving 
Bi44-46T, No. 3E boxes, railroad bearings. 
Red Brass (85-5-5-5) B30-45T, No. 4A 34,000 25 General castings requiring fair strength, soundness and 
(Ounce Metal) B145-46T, No. 4A good machining properties. Low-pressure valves, pipe 
fittings, gasoline-line and oil-line fittings, small gears, 
fire equipment fittings, small pump castings, orna- 
mental fixtures. 
Leaded Ked Brass B30-45T, No, 4B 32,000 24 General-purpose free-machining air, gas, and water 
(Hydraulic Bronze) B145-46T, No, 4B fittings; plumbing supplies and fittings; pumps and 
pump bodies; hardware; carburetors; injectors; rail- 
road catenary and overhead fittings. 
Leaded Semi-Red Brass B30-45T, No. 5A 32,000 22 Low-pressure valves and fittings, general hardware 
(Valve Metal) B145-46T, No. 5A fittings, plumbing fixtures, ornamental parts. 
Leaded Semi-Red Brass B30-45T, No. 5B 32,000 30 Plumbing fixtures, cocks, faucets, stops, wastes, air 
(Plumbing Brass) B145-46T, No. 5B and gas fittings, general hardware fittings, low- 
pressure valves and fittings. 
Leaded Yellow Brass B30-45T, No. 6A 35,000 35 Yellow brass alloy plumbing fixtures, fittings and 
(High-Copper Yellow Brass) B146-46T, No. 6A trimmings; valves; general hardware; ornamental work. 
Leaded Yellow Brass B30-45T, No. 6B 34,000 35 General-purpose yellow castings; light castings not 
(No, 1 Yellow Brass) B146-46T. No. 6B subject to high internal pressure; furniture hardware; 
ornamental castings; radiator fittings; ship trimmings; 
gas cocks and light fixtures. 
Leaded Yellow Brass B30-45T, No. 6C 40,000 25 Spring bushing alloy; hardware fittings; ornamental 
(Die-Cast Brass) B146-46T, No. 6C castings; ship trimmings. 
High-Strength Yellow Brass B30-45T, No. 8C 115,000 15 Extra heavy-duty, high-strength alloy for large valve 
(High-Strength Manganese Bronze) B147-46T, No, 8C stems, gears, cams; bearings (slow-speed, heavy-load 
type); screw-down nuts; hydraulic cylinder parts. 
High-Strength Yellow Brass B30-45T, No. 8A 70,000 30 Propeller hubs, blades and other parts in contact with 
(Manganese Bronze) B147-46T, No. 8A salt water and fresh water; gears; liners; valve 
stems; complicated lever arms where both strength 
and toughness are required. 
Leaded Manganese Bronze B30-45T, No. 7A 65,000 18 Free-machining manganese bronze for valve stems, 
B147-46T, No. 7A marine castings and fittings, pump bodies, gas-engine 
bases, lever arms, brackets, gears. 
Nickel Silver B30-45T, No. 11B 50,000 15 Dairy and soda fountain equipment, valves and valve 
(Leaded Nickel Bronze) B149-46T, No. 11B seats for elevated temperatures, hardware, keys. 
Nickel Silver B30-45T, No. 11A 40,000 15 Marine castings, ship trimmings, furniture trim, 
(Dairy Bronze) B149-46T hardware, valves, ornamental castings. 

Nickel Silver B30-45T, No. 10A 34,000 20 Hardware fittings, valves, valve trimmings, plumbing 
(Benedict Metal) B149-46T, No, 10A fixtures, ornamental castings, free-machining work. 
Leaded Nickel Brass 38,000 25 Free-machining brass for valves, hardware, boat and 

(Nickel Silver) railroad-car fittings, pipe fitcings. 
Aluminum Bronze B148-46T, Grade 9B 62,000 to 90,0007 25 to 5 General-purpose aluminum bronze for pickling bas- 
B30-45T, 9B kets, steel-mill slippers, nuts, internal gears, and 
marine equipment welding jaws. This alloy is sub- 
ject to heat treatment. 
Aluminum Bronze B-148-46T, No. 9A 75,000 35 Acid-resisting mine pumps (resistant to mild but not 
B30-45T, No. 9A strong alkalies), valve seats, guides, stems, pro- 
pellers, worm wheels, bearings, bushings. 
Aluminum Bronze B148-46T, No. 9C and 9°C-HT 75,000 to 110,000+ 18 to 5 Bearings, gears, worm gears, bushings; or any ap- 
B30-45T, No. 9C and 9C-HT plication where strength, ductility, and resistance to 
shrinkage are required. 
Aluminum Bronze B148-46T, No. 9D and 9D-HT 95,000 to 115,000+ 7to5 Valve guides, valve seats in airplane engines, bearing 


B30-45T, No. 9D and 9D-HT 


plates under heavy loads, corrosion-resistant parts, 


gun mounts and slides. 





* Compiled from Metals Handbook, 1948 Edition, American Society for Metals. 
{ Tensile strength varies with percentage of aluminum and heat treatment. 
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Elongation is reduced as tensile strength and hardness is increased. 
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farthest from the feed heads solidify first, with solidi- 
fying action progressing to the feed head and risers, 
which are the last to cool. 

It can be seen that severe variations in wall thick- 
ness often can result in castings having heavy in- 
termediate sections which cannot be fed. If thin sec- 
tions freeze before heavy interior portions, shrinkage 
defects are likely to occur in these so-called hot spots. 
This is especially true in steel castings where shrink- 
age is most severe, TABLE I. Where substantially 
uniform section thickness is not practieal through- 
out a casting, as is often the case, the design should 
take into consideration the problem of feeding and 
solidification sequence and provide adequate sections 
leading to the heavier portions or allow progressive 
increase in section toward the feeders. 


Section Variation Limited 


Where adequate risers can be applied, however, no 
arbitrary limits on reasonable variations in section 
thickness need be considered, Fig. 13. As a rule, sec- 
tions remote from risers may vary plus or minus 20 
per cent without recourse to special foundry tech- 
nique. Somewhat greater variations can often be 
handled through the proper application of chills or 
other special handling. It has been found that fer- 
rous chills of sufficient size will effect a solidification 
or freezing rate in steel approximately 21% times that 
in sand only. Thus a heavy section away from a 
riser can be properly fed through a thinner section 
providing the section is not over 214 times the thick- 
ness of the connecting section. Chills generally can- 
not be used in iron casting, but the foregoing rela- 





Fig. 14 — Above — Design of 
unfed junctions in steel cast- 
ings are particularly impor- 
tant. Heavy sections where 
walls join are critical regard- 
ing adequate feeding to 
eliminate shrinkage voids 


Fig. 15—Right—Recommended 
design for blending of un- 


























equal sections to be joined 





Fig. 16—Right—Recommended 

design of junctions for malle- 

able iron where one section 

is over 1.66 greater than the 

other. Variations in adjoin- 

ing walls over 2.5 times are 
not advisable 
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Fig. 17—Above—Design recommendations for section junc- 
tions in magnesium alloy sand castings 


Fig. 18—Right—Magnesium alloy supercharger front hous- 
ing for a Wright Cyclone 9 engine showing junction de- 
sign, fillets and smooth flowing curves 


tionships with most metals other than steel would 
not differ greatly. 

Section Thickness: Wherever applicable, good prac- 
tice dictates use of the minimum section thicknesses 
compatible with the design. However, the lightest 
wall which can be successfully cast depends upon the 
design intricacy, size and metal to be used. The nor- 
mal minimum section recommended for various metals 
is shown in TABLE III. Section thickness must be 
proportioned to the area aS well as to the adjoining 
sections as previously noted. 


Pressuretight Steel Sections 


Wall thicknesses down to xs-inch can be poured 
in steel where size is relatively small and 14-inch 
walls are cast regularly on small and medium-size 
parts. For highly stressed or pressuretight parts, 
however, wall thickness must be about double these 
values. With large castings, such as railway truck 
frames and bolsters, which are poured from steel 
specification AAR-M201, grades B and C, walls of 
Ys-inch and vys-inch respectively, are required to 
assure free flow of metal in the mold. Sections up 
to as much as 4 feet thick have been cast in steel. 


























(a) (b) 


SECTION 
A-A 


Fig. 19 — Left — Heavy 
round boss in a thin 
wall (a) is inaccessible 
to riser and will develop 
microshrinkage. Coring 
at (b) helps but is not 
always possible; horn 
risers (c) produce sound 
metal -but are costly 
even if feasible; iron 
chills (d) reduce defects 
but design with channel 
as at (e) to feed boss is 
most efficient 


\ Chills 








(qd) 
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Gray iron can generally be cast into sections as 
light as ¥g-inch and remain gray. High-tensile cast 
iron cast into sections under 14-inch, however, may 
become hard and white at corners and edges. 

Malleable iron can be cast in sections as thin as 4- 
inch and less in part sizes up to about 2 inches. Gen- 
erally, however, sections from ‘Y-inch to 14-inch 
which are properly ribbed for strength have been 
found most practical. Sections of 142 to 34-inch are 
most practical for castings of medium size. Large, 
flat areas will tend to sag in the mold and conse- 
quently ys-inch sections are restricted to areas up 
to approximately 8 by 8-inches. Larger areas require 
progressively greater thicknesses to suit. The maxi- 
mum section practical in malleable runs up to about 
4 inches. 

With the nonferrous materials, section varies with 
the alloy, size, service pressure, etc. In brasses and 
bronzes the minimum section is generally set at #- 
inch to avoid the excessive temperatures necessary to 
pour lighter walls. In aluminum sand casting alloys, 
Ys-inch minimum wall is required for the majority 
of small and medium-size castings although walls as 
light as 44-inch can be poured where size is not ex- 
cessive. The usual minimum wall thickness in mag- 
nesium alloys is *#:-inch although under favorable 





Fig. 20—Left—Bosses 
and pads which in- 
crease metal thick- 
ness should be 
blended into the 
casting wall as 
shown at (b) rather 
than as at (a) to im- 
prove metal flow 




















Fig. 21—Below—Magnesium sand casting showing a variety 

of bosses. Large boss top center and those in narrow 

web section are designed to be fed directly and those on 

top either side are carried on into the wall to permit with- 
drawal of the pattern 
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conditions sections as light as 44-inch can be cast. 
Thin sections are extremely difficult to cast in large 
areas, especially if the area is in a horizontal posi- 
tion while pouring. Sections in excess of 2 inches 
can be cast in magnesium with good mechanical prop- 
erties. 

Section Junctions: Adjoining or connecting sec- 
tions of a part are generally far more important and 
critical in a casting than the section proportions. 
Where features of a design come together to create 
a heavy section, a hot spot as previously mentioned 
is normally created. If proper feeding can be assured, 
only the solid contractional stresses need be consid- 
ered. However, if away from the feeders the same 
problem as with section variation occurs—shrinkage 
voids within the larger and slower cooling area. Be- 
cause steel is the most critical in this respect it can 
usually be assumed that a design satisfactory for steel 
in this respect will be generally satisfactory for other 
metals, Fig. 14. 


Junctions Require Consideration 


When member junctions cannot be fed directly, it 
is preferable to maintain substantially uniform walls 
throughout. For instance, groups of strengthening 
ribs should not converge into a single “X”’ intersec- 
tion, Fig. 14. All ribs should be staggered or dis- 
placed so as to maintain a normal wall between junc- 
tions. Where very heavy section junctions are nec- 
essary, coring can sometimes be used to maintain 
uniformity, Fig. 14, although this practice increases 
the cost. 

Where sections of differing thickness must be 
joined it is generally advantageous to blend in the 
lighter section by a gradual taper, Fig. 15. Recom- 
mendations for malleable iron junctions are shown in 
Fig. 16, and those for aluminum or magnesium alloys 
are shown in Fig. 17. 

Corners and Fillets: Sharp corners exhibit consid- 
erable lag in cooling and are potential points of high 
stress with subsequent rupture being the frequent re- 
sult. Adequate fillets at all séction junctions are 
therefore a “must” for strength and soundness, Fig. 
18. The fillet radius should generally be equal to the 


Fig. 22—Below—Magnesium sand casting showing raised 
pads on slanted surfaces properly designed for easy pat- 
tern withdrawal 
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section thickness and in joining unequal settions it 
should be based on the mean of the two walls. Sel- 
dom should the radius be greater than the section— 
too great a radius may develop a hot spot of metal. 
Suggested radii of fillets and corners for aluminum 
or magnesium alloys are shown in Fig. 17, and for 
steel in Fig. 14. 


Isolated Bosses Require Feeding 


Bosses and Lugs: Design features such as large 
bosses and lugs usually constitute heavy metal sec- 
tions which demand adequate feeding for soundness, 
Fig. 19. In general, raised bosses or pads should be 
eliminated for ease in molding or should be blended 
into the surface to improve the casting, Fig. 20. 
Where bosses interfere with the removal of the pat- 
tern from the mold, metal should be added to permit 
withdrawal and eliminate the need for loose pattern 
pieces, Fig. 21. Primary consideration should be 
that the pattern can be readily withdrawn, Fig. 22. 
Where cores can be eliminated, design appearance and 
cost usually are improved. 

Large, isolated bosses such as those used as hubs 
in gear blanks, wheels, pulleys, and other sections, 
cannot be poured where the connecting spokes or 
webs are slender. Uniform cross sections should be 
used in the spokes and rim with coring to reduce the 
internal hub section as well as the joint between the 
spokes and the rim. Spoke designs with an S-curve 
or a dished solid web on circular rimmed parts will 
allow the cooling stresses to be relieved without hot 
tearing. 

In cases where bosses are in critical locations sub- 
ject to severe operational stresses, as in the case of 
many aircraft engine castings, the use of typical boss 
design, Fig. 23, is undesirable. Actually, it has been 
found that in such cases raised bosses, Fig. 24, 
whether of round or odd shape, obviate all fatigue 
failure at the critical edge junctions of the machined 
surface. 


Question of Rib Design 


Ribs: Reinforcing and stiffening of cast parts in 
the past has largely been sought by means of added 
ribbing. Ribs also have been found to be useful in 
retaining flatness in large areas during the casting 
operation. It has been proved, however, that the 


Fig. 23—Below—Typnical flange bolt hole boss design rec- 
ommended for aluminum and magnesium castings 
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actual design advantages of deep ribs may be some- 
what questionable. As rib height increases beyond 
the section thickness to which the rib is attached, 
stresses at the rib junction increase rapidly to a point 
where the ribbed design actually becomes weaker 
under repeated stresses than the unribbed section, 
especially where the rib width to section width ratio 
is large. Large areas may therefore be somewhat 
strengthened by means of ribbing so long as rib 
height does not exceed about 114 times the section 
thickness. Generous fillets at the rib junctions im- 
prove the design considerably. The rib design shown 
in Fig. 25 has been found to be a distinct improve- 
ment in the design of highly stressed structures such 
as aircraft engine components. 

Conventional types of ribs should be governed by 
the rules regarding uniformity of section including 
the staggering of ribbing to avoid any possibility of 
massive junctions. Where such ribs are required by 
design they should be flat topped or beaded, rather 
than round topped, to reduce outer fiber stresses and 
minimize cracking, Fig. 26. The usual draft angle 
should be applied to ribs, especially for those in a 
vertical position in the mold and the base should be 
blended in as previously noted. Bead-top ribs are 
more efficient than plain ones but increase cost con- 





Fig. 24—Right — De- 
sign with raised 
bosses at points of 
high tension stress 
prevents fatigue 
failures which arise 
from machined spot- 
face edge 




















Fig. 25—Below—Low 
flowing wide ribs in 
aluminum and mag- 
nesium aircraft en- 
gine structures pro- 
vide stronger, stiffer, 
lighter design easier 
to cast and clean 
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siderably owing to the coring necessary. Bead de- 
sign for malleable iron is shown in Fig. 27. General- 
ly, designing to place ribs in compression rather than 
tension is most satisfactory and helps eliminate 
fatigue cracking. 

Beaded design is often desirable to secure stiffness 
at the edge of holes, particularly in light sections. 
Such beads, however, should not interfere with draw- 
ing of the pattern from the mold or cost may in- 
crease considerably. Beads at the parting line and 
those on the upper or lower mold surfaces are most 
easily handled. Bead design for aluminum and mag- 
nesium is shown in Fig. 28, and that for malleable in 
Fig. 27. 


Cored Holes Have Multiple Uses 


Holes: Small holes are normally not cored unless 
necessary for proper maintenance of wall section; in 
most materials drilling is the usual procedure but in 
malleable iron, holes which do not exceed the metal 
thickness can be cold punched if desired. Medium 
and large size holes are readily cored and may often 
be useful for internal core support or core sand clean- 
out. Core diameter for such holes should not be less 
than one-half the section thickness and, as a rule, the 
smallest cored hole which can be cast satisfactorily is 
approximately 14-inch. Medium or large-size holes 
which require closer tolerances than are obtain- 
able in coring must be bored or otherwise fin- 
ished to size and require the addition of proper ma- 
chining allowances. If sufficient draft is allowed and 
holes are equal to or preferably greater than the sec- 
tion, green sand cores can be used with maximum 
economy of production. 

Pockets and Recesses: Deep pockets and recesses 
which complicate molding, prevent ready withdrawal 
from the mold, or require special coring should be 
eliminated unless such features are a distinct require- 
ment. Undercut recesses should be avoided if at all 
possible and pockets should be of clean design with 


Fig. 26—Below—Conventional design for ribs to be sand 
cast and design for casting in aluminum or magnesium 
alloys. All edges or corners should be rounded 
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plenty of draft for easy drawing. Sharply project- 
ing and overhanging features should be eliminated 
from cored sections inasmuch as they are easily 
broken off or washed out in pouring. 

Inserts: Cast-in parts or inserts can be employed 
in the design of many castings. Such inserts require 
special foundry technique generally complicating the 
job of producing a sound casting and should never be 
utilized or called for unless no other design approach 
is possible. Only a mechanical bond is developed 
when metal is cast around an insert which may be 
cold or preheated to avoid shrink cracking during 
cooling. Consequently, to develop a good mechanical 
bond, special knurling, grooving or other keying fea- 
tures must be used on the insert piece. 

Inserts of steel, cast iron or bronze are often used 
with magnesium castings to provide increased hard- 
ness, bearigg strength or wear resistance at specific 
places. Steel or copper tubing can be used for ducts 
—oil passage in crankshafts for instance—and steel 
wires or ribbons can be used to obtain shapes not 
possible to cast. Pole pieces of laminated steel have 
also been cast into magnesium housings. Copper-base 


TABLE V 


Typical Tolerances for Sand Castings 
(inches per foot, plus or minus) 














Metal Tolerance* 
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* Tolerance indicated generally for all dimensions, in- 
cluding wall thickness, core shift, etc. For dimensions 
under 12 inches, tolerance indicated is minimum, 


inserts for magnesium or aluminum usually require 
a chromium plated or sprayed iron finish to prevent 
undesirable alloying. 


MATERIALS: In general, almost any of the metals 
used in machine structures can be selected for use in 
a cast part on the basis of physical properties suited 
to the stresses and environmental conditions involved. 
It is necessary, however, to observe the major restric- 
tions on size and wall thickness permissible. 


Selecting a Cast Steel 


Size of sand castings varies considerably with the 
material used. Steel castings may range in weight 
from but a few ounces to many tons, the largest on 
record being about 230 tons. Steel castings as much 
as 70 feet long and 10 feet wide with intricate struc- 
tural design are cast regularly. For complete de- 
tails concerning the selection of the most desirable 
cast steel, reference to the article ‘“Which Cast Steel” 
is recommended. 

In cast irons, machine parts weighing from a frac- 


* E. J. Wellauer, MACHINE DESIGN, Feb. 1947. 
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tion of an ounce to twenty tons or more are reg- 
ularly produced. Likewise in malleable iron tiny 
parts weighing but a fraction of an ounce are cast 
and the major portion of castings range up to 25 
pounds. Malleable castings, however, in the hun- 
dreds of pounds have been used. 

Aluminum sand castings usually range from a few 
ounces to about 500 pounds although castings weigh- 
ing as much as 7000 pounds have been made. Mag- 
nesium sand castings up to 10 feet in length with 
weight up to 1000 pounds have been produced with 
presently available equipment. The common copper- 
base sand casting alloys are shown in TABLE IV along 
with general data on their field of uses. 


Malleable Can Be Cold Formed 


The high machinability of malleable iron along with 
its freedom from casting strains and unique com- 
bination of high strength, ductility and shock resist- 
ance makes it an excellent material for many ma- 
chine parts. Its freedom from the majority of cast- 
ing design limitations regarding intricacy and sec- 
tion variation often permits the production of parts 
otherwise uneconomical to produce. 

In designating cast materials the ASTM specifica- 
tions or the minimum mechanical physical proper- 
ties to which the casting must conform should be used 
rather than any chemical compositions. Due to dif- 
ferences in raw materials, foundry practices, etc., 
different manufacturers may use varying methods for 
obtaining the desired physicals. Thus with cast irons, 
if properties are critical, these must be specified in 
order to obtain the proper iron available from the 
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Fig. 27—Above—Typical section showing bead-edge de- 
sign recommended for sand-cast malleable irons 

















wide variety of types produced. The term “cast 
iron” is nonspecific and therefore is only a general 
classification. Also, the terms “semisteel” and “high- 
test cast iron” are generally obsolete and should not 
be used. 

TOLERANCES: In a single casting, the metal shrink- 
age ordinarily varies over the casting and in different 
sections anywhere from about *-inch to as much 
as 5%-inch from the dimensions which were provided 
for in the pattern. Exact reproducible tolerances for 
castings are for the most part a result of experience 
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Close tolerances, es- 
pecially, cannot be accurately predicted and may re- 
quire some trial runs with subsequent pattern adjust- 
ments to obtain suitable results. 

Generally speaking, sand castings can be produced 
to tolerances which are approximately one-half the 
maximum shrinkage allowance for the metal being 


with many differing designs. 


cast, TABLE I. Actually, the contraction of heavy 
castings of large size is less per foot than for small 
castings with light sections. Typical production tol- 
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Fig. 28—Below—Bead design for stiffening holes in sand- 
cast aluminum or magnesium alloys 


erances applicable to sand castings produced in vari- 
ous materials are shown in TABLE V. 

Surface finish on sand castings naturally is a result 
of the sand mix used in making the molds. The 
larger the part the greater the possibility for sur- 
face imperfections to creep in. The general run of 
sand castings range in surface roughness from about 
250 to 1000 microinches, rms, and today some types 
of castings are being produced with surface rough- 
ness under 250 microinches with dimensional toler- 
ances of plus or miaus 0.005-inch per foot. These, 
however, are the result of special handling tech- 
nique and such refinement of surface and dimension 
should not be demanded unless the expense involved 
warrants the special handling. 


Collaboration of the following organizations in the 
preparation of this article is acknowledged with much 


appreciation: 


Aluminum Association ......................New York 
Aluminum Co. of America ... . Pittsburgh 
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American Foundrymen’s Society . ..Chicago, IIl. 


American Magnesium Corp. (Figs. 10, 19, 23, 28) 
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Calumet Steel Castings Corp. . ..Hammond, Ind. 
Eddystone Steel Castings Corp. (Fig. 7) . Eddystone, Pa. 
American Brake Shoe Co. (Figs. 1, 2, 3) ..New York 
Haynes Stellite Co. (Fig. 6) ..New York 
Hills-McCanna Co. (Figs. 12, 17) . Chicago 
Hydraulic Equipment Co. (Figs. 4, 11) . .Cleveland 
Malleable Founders’ Society (Figs. 16, 27) Cleveland 


Meehanite Research Institute of America (Fig. 20) ... 
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National Malleable & Steel Castings Co. ... Cleveland 
Permanente Metals Corp. (Figs, 21, 22) . Oakland, Calif. 


Steel Founders Society of America (Figs. 8, 14, 15). 
2 “aoe .... Cleveland 


..Depew, N. Y. 


Wright Aeronautical Corp. (Figs. 13, 18) ........... 
Wood-Ridge, N. J. 
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AR from being peculiar to engineering, that 

period which marks the transition from theory 

to practice is characteristic of all true profes- 
sions. Law, medicine, the ministry, and teaching 
have all recognized the importance of this period 
by definitely establishing it, whether toward the 
close of formal training or following it, as a prere- 
quisite to practice in the profession. Not only does 
this period provide needed experience but in most 
cases it serves to test whether the neophyte can 
achieve the necessary application of theory to prac- 
tice. So accepted a part of training for the medical 
profession has such a period become, for example, 
that when the word “internship” is used, a very 
definite mental picture of the hospital intern in train- 
ing for his profession is formed. Since this term 
is so familiar, it can be used to describe the similar 
period of training and experience which should follow 
graduation from an engineering school. 


IMPORTANCE OF INTERNSHIP: Of all the professions, 
engineering is probably most difficult for the public 
to delineate from associated trades. This difficulty 


From a paper presented at the AIEE winter meeting in New York. 
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“It is nothing short of criminal to permit a young 
graduate with the investment, training, develop- 
ment and potential he represents, to shift for him- 
self without planned guidance and help, in the 
hope he will absorb or inhale what he needs to 
know or acquire about assigned work" 

—Lawrence Appley 


may arise from the nature of the materials with which 
the engineer works. Where other professions are 
concerned with relations among people and the phys- 
ical well-being of people, engineering is primarily 
concerned with materials and products used by people 
to improve their standards of living. The idea that 
other professions must require a period of intern- 
ship is readily accepted. A doctor, for example, could 
hardly be expected to learn how to perform a dif- 
ficult operation by reading a text without some 
actual operating experience. On the other hand, an 
engineering graduate is often expected to be prepared 
to solve practical problems immediately without a 
period of gaining experience and adjusting theory 
to practice. To this extent industry has regarded the 
engineering graduate as an accomplished technician 
rather than as an engineer in training. 

This mistaken practice has helped to destroy what- 
ever professional consciousness the engineering grad- 
uate has developed in college and it delays and often 
prevents entirely his ever becoming a professional 
engineer. Colleges, too, are faced with a serious 
problem in the education of their men. The indus- 
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trial organization which looks upon the engineering 
graduate merely as a technician naturally demands of 
the colleges men who can fill the immediate need, 
with little interest in the attributes which will later 
determine his success as a professional engineer. 
The employer, by contrast, who considers every engi- 


neering graduate he employs as a potential chief ° 


engineer, who recognizes the distinction between the 
technician and the professional employee, is equally 
conscious of the breadth of knowledge such a grad- 
uate must have. His only requirement of engineering 
college graduates therefore is that they have the 
potential to become engineers. To such an employer a 
college education is an opportunity for a man ‘to learn 
how to think, not what to think. 

This contrast in the attitude of employers is well 
illustrated by the statement of a personnel director 
of a large aircraft company a few years ago. During 
the early part of the war, in discussing the qualifica- 
tions which engineering graduates should have, he 
stated, “Engineers in my organization are always 
used on the drafting board. That is where the engi- 
neering job is done. Of course, we employ a few 
men with advanced degrees in physics to calculate 
air-foil characteristics. But what we need in an en- 
gineering college is more actual experience on the 
board.” The radical changes in air-foil design and 
increase in aircraft speeds toward the close of the 
war made obsolete conventional designs. Men whose 
design experience had been limited to the drafting 
board were completely at sea when it came to adapt- 
ing themselves to the new problems. Sometime later 
this same industrial representative, recognizing this 
deficiency in his own company, proposed a curricu- 
lum in engineering physics as a solution remarking 
that the great need was for men who had a broad 
understanding of the fundamentals of engineering and 
could apply them to many different problems. He 
believed that engineering education had failed to 
develop men with such broad understanding. Most 
of those who heard his statement would agree that 
his proposed course in engineering physics was mere- 
ly a good basic engineering curriculum and that 





“. . . establish a close working relationship between the 
college graduate and experienced personnel” 
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“. . . @ good initial assignment for the graduate is testing 

the company’s products. He’ll not only become acquainted 

with the products and company standards, but, if he has 

any imagination at all, he’ll think of better ways to design 
and manufacture the products he tests” 


the real difficulty lay in his assuming, in the first 
place, that an engineer is a technician. 

If employers of engineering personnel never forget 
that the engineering graduate is not yet an engi- 
neer but with wise counseling and adequate training 
and experience may become an engineer, not only 
will there be more truly professional engineers in 
industry but engineering colleges will be aided greatly 
in determining whether specialized courses or funda- 
mental engineering principles are most important. 


OBJECTIVE AND DURATION: During internship, the 
engineering graduate should gain that training and 
experience which it has not been possible for him 
to obtain in college and do so in such a way that 
at its completion he assumes the full responsibilities 
of a professional engineer. It is not a difficult task 
to provide some kind of industrial experience for the 
new technical enmployee. All too few companies, 
however, realize that the type of experience provided 
at this point will probably do more to shape the at- 
titudes of the young engineer than any other ex- 
perience he will ever have. 

More important than any other single factor is the 
relationship between the graduate and the recog- 
nized engineer. Associations between master and 
apprentice, doctor and intern, and artist and novice 
have evolved naturally as the most effective way by 
which the necessary training and experience can 
be gained either for craft or profession. This method 
of training, while more effective than any other, has 
become less practical as industry has grown in size 
and specialization. 

The company with a small, well-knit engineering 
staff has a unique opportunity to develop an intimate 
working relationship between its recent college grad- 
uates and its established engineers. Even the com- 
pany with a single good engineer and a sincere in- 
terest in developing others can take full advantage 
of this most effective training method. 

The larger the company, the more intensive the 
effort required to make effective this period of in- 
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ternship. From a comparison of activities of this 
type organized by various companies, the erroneous 
conclusion is often drawn that large companies are 
inherently suited to give the engineering graduate 
superior training and experience. 

Time required to achieve full professional status 
following graduation from college will naturally vary 
among individuals. However, those men who have 
studied this problem carefully have in most cases 
limited the attainment of legal recognition as an en- 
gineer to those graduates who have completed from 
three to five years in the active practice of their pro- 
fession. 


THE PRIMARY EMPHASIS: Of what then should this 
period between graduation from college and entrance 
to the profession consist? Where the primary em- 


Four Key Adjuncts 
to Engineering Internship 


1. The engineering graduate should be 
properly and carefully introduced to 
his company, his community and his 
professional society 

2. Opportunities should be provided for 
the graduate to continue his tech- 
nical education 

3. Attention should be given to enlarg- 
ing his areas of understanding 

4, Adequate guidance and counseling 
should be available to him. 


phasis in college has been upon the study of engi- 
neering fundamentals, the emphasis in industry must 
be upon the application of these fundamentals to ac- 
tual engineering problems. 

The heart of this internship period must therefore 
be industrial experience. Since the new graduate is 
unfamiliar with industrial practice, his first job as- 
signment must be of a relatively simple nature. In 
fact, it should be so simple that he will probably 
master it in a rather short time. He should then 
be given additional responsibilities or assigned to an 
entirely new job. Care must be taken to avoid the 
extremes of assigning a new man a job so complex 
he is completely bewildered or so simple that it pre- 
sents no challenge to him whatever. By shifting him 
from one job to another at intervals of a few months, 
he will be successively stimulated in adjusting him- 
self to new responsibilities and environments. 

A type of assignment often used for such training 
is the testing of the company’s products before ship- 
ment to customers. Such assignments are particular- 
ly desirable where the product is custom-made rather 
than mass-produced. The young engineer will then 
become quickly acquainted with the products the 
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company manufactures and the standards which they 
must meet. If he has any imagination at all, he will 
also think of better ways to design and manufacture 
many of the products which he tests. In companies 
in which products are manufactured in quantity, a 
similar type of assignment in the group developing 
new products will be of like value whereas the routine 
testing of hundreds of identical units would be worth- 
less from a training standpoint. 

During such assignments, the young engineer 
should have an opportunity to advance from -helping 
a more experienced man at the outset to complete re- 
sponsibility later on. Such progress will give him 
a sense of accomplishment and provide for his su- 
periors an opportunity to judge his performance. 

The number of training assignments alone is no 
indication of the value of the training provided. A 
few assignments, carefully planned to give the young 
graduate actual work experience and as much re- 
sponsibility as he can carry, will be much more ef- 
fective than a number to which little thought has 
been given. The new employee can obtain worth- 
while experience in any company, regardless of its 
size, where the training of its technical personnel is 
a first consideration of its supervisory staff. 


AREAS OFTEN NEGLECTED: Actual experience on 
the job alone, however, will seldom be sufficient to 
transmute the engineering graduate into a profes- 
sional engineer. The increasing size of the engineer- 
ing profession makes more difficult direct contact 
between the newest engineering graduates and the 
leaders of the profession. The larger any group be- 
comes the more it is subject to fragmentation and 
disintegration, and the engineering profession is no 
exception. On his first job the engineering graduate 
is particularly conscious of his lack of identity as a 
member of any group. He has lost the intimate con- 
tact with his college class with which he was so long 
associated and he is not yet established as a profes- 
sional engineer. To meet this need during the period 
of internship and to equip the young graduate more 
adequately for his future responsibilities, industrial 
experience must be supplemented in four definite ways. 

First: The engineering graduate should be proper- 





“ . . the newcomer should be made welcome” 
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ly and carefully introduced to his company, his com- 
munity and his professional society. Although many 
employers will feel that their responsibility ends with 
acquainting the new man with the company, the at- 
titude and performance of the engineering graduate 
is as much or more affected by his community and so- 
ciety experiences. In many cases, the community and 
the local section of his professional society will make 
independent arrangements to welcome him and to in- 
clude him in their activities. But if the initiative is 
not taken by others, the employer must recognize 
the importance to himself of seeing that the new em- 
ployee is well received in all three areas. 

In larger organizations formal courses are usually 
planned to provide information about the company, 
its organization, and the opportunities for engineering 
graduates. Even though formal courses may be im- 
practicable in smaller companies, a definite plan 
should be provided to meet this need. Asking en- 
gineers with a few years of experience to be person- 
ally responsible for making one or more new men 
“feel at home” when they first arrive has been the 
highly satisfactory answer of one company to this 
problem. 

Second: An opportunity should be provided for the 
graduate to continue his technical education. So 
many companies have established training programs 
to meet this need that it hardly seems necessary to 
emphasize its importance. The large number of 
courses indicates, of itself, the value that industry 
places upon continuing the technical education of its 
engineering personnel. In the few years which a man 
spends in college, he cannot hope to obtain all the 
technical knowledge which he must have to discharge 
his engineering responsibilities successfully. Fur- 
thermore, if the engineering college has properly con- 
centrated upon the fundamental principles of engi- 
neering, the graduate will need a considerable amount 
of technical training in specialized fields of particular 
interest to his company. 


Problem Solvers not Project Solvers 


Most industries will also recognize that the course 
method of instruction which is used in most engineer- 
ing colleges tends to produce “problem solvers” rather 
than “project solvers”. Dr. R. E. Doherty has de- 
scribed his own experience in these words: “When I 
graduated, I had a burning desire to become a good 
engineer. But although I had passed creditably my 
work at college, I was still in a haze about much of 
the scientific and other theory I was supposed to have 
mastered. I found that I was not alone. Most of 
my associates, who came from colleges throughout 
the country, were in about the same fix. ... The 
simple fact is, I had not learned how to analyze a 
situation in terms of general principles. Rather, I 
was looking for a formula and there was no formula; 
a general principle or concept was all that could help 
me.” Industry must therefore expect to organize 
some courses designed to integrate the knowledge of 
the particular fields which the engineering graduate 
brings with him from college. 

It would appear that the larger organizations have 
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a definite advantage in the extent to which technical 
programs can be efficiently organized. This advan- 
tage, however, is more imagined than real. Many col- 
leges are well equipped to provide extension courses 
in almost any specialized field and will welcome the 
active interest and participation of engineers in in- 
dustry. The smaller company can more easily include 
the engineering graduate in technical conferences and 
discussions of products and operating problems. The 
important thing is that the company, large or small, 
recognize a need for the further training of its tech- 
nical employees and make arrangements which are 
most effective and efficient. No successful business 
fails to organize the distribution of its products, 
whether large or small, in accordance with its needs. 
Too seldom, however, is the same attention given to 
the prospective engineers-in-training in industry. 
Third: Attention should be given to enlarging the 
areas of understanding. Many technical graduates 
have a tendency to exaggerate the importance of pure- 
ly technical ability. This tendency is a natural one, 
for most of these graduates selected engineering as a 
career because of their interest in mathematical and 
scientific fields rather than in business or cultural 
areas. While making use of the high degree of tech- 
nical ability of the new graduate, industry should en- 





“. . . training in nontechnical fields helps to broaden the 
engineer—for example, public speaking” 


courage him to broaden himself during the early years 
of his industrial experience. Only with a broad un- 
derstanding of engineering and its relation to society 
can he develop professional stature. The forward- 
looking industry is therefore particularly anxious to 
provide an educational program in nontechnical fields 
such as economics, public speaking, and industrial re- 
lations. The employment records of many companies 
indicate that only a very small percentage of college 
graduates are released for lack of technical ability. 
In the past few years, engineering colleges have in- 
cluded many nontechnical courses in their under- 
graduate curricula to help meet this situation. The 
colleges alone, however, cannot be expected to pro- 
vide a complete solution. Industry must recognize 
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that potentially it can provide much more realistic 
experience than educational institutions even in these 
areas. What it means to cooperate with the drafts- 
man, the shop foreman, and the sales engineer in the 
design of a product, for example, can be demonstrated 
by actual case histories; or, in a different field, the 
effect of high inventories upon net profit is more read- 
ily appreciated when applied to an actual “going” 
business. Each company is, in a sense, a laboratory 
in which the results of applying simple principles of 
economics or industrial relations can be observed 
just as effectively as the physical test of a piece of 
equipment. 

Fourth: Adequate guidance and counseling should 
be available to such employees. Without such guid- 
ance no amount of technical training or orientation 
programs will adequately discharge the responsibility 
of industry to the engineering graduate. Such guid- 
ance is most valuable when it comes from established 
engineers who have themselves faced similar prob- 





“7 


. . « he must learn to cooperate with other employees” 


lems. In a few short years, the engineering achieve- 
ments of industry will be dependent on the resource- 
fulness and creative ability of these young men. Dur- 
ing the period when they are forming their ideas of 
industry and their relationships to their company, 
community, and professional society, interest in them 
will do much toward inspiring them to improve upon 
work being done. Whether in industry or in educa- 
tion, there is a great tendency today to establish 
training programs or courses without attempting to 
measure their real value or to provide adequate guid- 
ance to those for whom they are designed. Years 
ago industrial organizations were small enough so 
that guidance and counseling were automatically pro- 
vided in the day-to-day relations between established 
engineers and recent graduates. Today, however, this 
relationship is not sufficient to meet the needs of en- 
gineering graduates. Actually, many employers have 
so little real contact with their recent engineering 
graduates, other than on a purely business basis, 
that they have only the vaguest ideas of their mo- 
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tivating attitudes. A successful guidance and coun- 
seling program will not only be of value to the new 
technical employees individually but also will help to 
measure the effectiveness of the period of internship. 


OuR RESPONSIBILITY: Planning a period of intern- 
ship for the engineering graduate is not a task to be 
taken lightly. The graduate enters this period with 
a strong ambition to become a great engineer. He is 
full of hope for the future and confident of his ability 
to succeed. In almost every case, he has all of the 
raw material necessary to achieve that success. That 
so many fail to do so, can largely be ascribed to the 
planning and guidance which industry often fails to 
provide, or at best, does meagerly and with half- 
hearted interest. What industry does with the engi- 
neering graduate at this time will determine whether 
the potential he represents will be realized in his de- 
velopment as a professional engineer, or whether, 
after years of training and investment, he will fail 
to measure up. 

It is upon individual members of the engineering 
profession that this responsibility must weigh most 
heavily. A strong and vigorous profession, increas- 
ingly aware of its obligations to the public, is the 
reward for adequately discharging this responsibility. 
Further fragmentation and gradual dissolution of the 
engineering profession may well be the result if this 
challenge goes unanswered. 





Washer Parts Are Glass Laminates 


OT plant production of molded glass parts for 
automatic washing machines, has been started by 
Apex Electrical Manufacturing Co., Cleveland. The 
production method developed makes it possible to 
mold a Fibreglas-reinforced laminate into the intri- 
cate shapes required by a relatively simple process. 
The laminate has the strength and durability of many 
metals, but unlike metals it is impervious to most 
chemicals and is flexible enough to retain its shape. 
At present, four different Fibreglas-reinforced lam- 
inate parts are being molded. They are water bal- 
ance rings 22 inches in diameter and 12 inches deep, 
suds guards, clothes guards and water deflectors. The 
most intricate of these is the water balance ring 
which is an assembly comprising 41 parts. It serves 
as a water retaining compartment which compensates 
for out-of-balance of clothes in the centrifugal extrac- 
tion of water during the drying cycle. 

The Fibreglas material is supplied to Apex in 
strands containing 200 flexible glass filaments or 
fibers, each 0.0003-inch in diameter and 2 inches long. 
The glass fibers are mechanically separated and 
blown onto a “preform” screen. As the fibers are 
distributed evenly over the screen and held thereon 
by vacuum, a liquid binder is sprayed over them. Then 
the preform itself is removed from the screen and 
baked at 300 F. After baking, the preform is put 
into a heated steel mold and the thermo-setting resin 
is added. While in the mold, the form is subjected 
to a pressure of 45 tons for several minutes, and is 
ready for assembly when removed. 
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Light Impulse Triggers Flash Lamp 


5 een by light from the flash lamp on a camera, the unit shown in the illustration, 
left, below, is a self-contained, battery-powered device that provides synchronized supplement- 
ary lighting for photography at shutter speeds to 1/200-second. Sensitivity is such that an in- 
crease of 6 foot-candles in the light level in rooms having general levels of ten to 200 foot- 
candles is sufficient to fire the unit. Capable of functioning from a distance of 500 feet, the 
remotely controlled lamp will also operate from the light of a flash lamp reflected from the 
walls of a room. In operation, closing an on-off switch charges a condenser and voltage is ap- 
plied to the photo and trigger tube. Current pro- 
duced by light falling on the photo tube is ap- 
plied to the starter anode of the trigger tube, 
ionizing the gas and allowing the condenser to 
discharge across the tube through the flash 
lamp. 

Synchronization between “master” and “slave”’ 
flashes is close enough to permit use of shutter 
speeds of 1/200-second and slower, as shown 
in the drawing below. Since there is a delay of 
about eight milliseconds in a synchro-press 
No. 5 lamp after current is applied before light 
from the foil is emitted, and since the slave unit 
fires at six foot-candles more than the prevail- 
ing light level, ignition of the primer material 
in the master lamp will trigger the unit when 
within a reasonable distance. The circuit is 
powered by two B batteries rated at 6714 volts 
connected in series, battery life being almost 
equal to their normal shelf life because of the 
small average current of 0.0009-ampere. Manu- 
facturer: Era Tool and Engineering Co., Frank- 
lin Park, Ill. 
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Torque Wrench Employs Toggle Principle 


toggle action releases at the preset torque 
on the wrench shown in the accompanying photograph. Giving 
an unmistakable indication to the operator when the desired 
tension has been reached, the wrench can be used in dark or 
crowded locations. As shown in the drawing, below, the torque 


value required is set by turning an adjusting nut until the correct tension is indicated on a 
scale on the spring housing or barrel. In tightening a nut or capscrew, the assembly composed 
of spindle, tension adjusting shaft and handle slides to the left in the spring housing against 
the spring compression. When the stipulated pull has been reached, i.e., anywhere up to 100 ft-lb, 
the toggle link snaps over center. Releasing the pull on the handle automatically resets the 
wrench. Manufacturer: Sunnen Products Co., St. Louis, Mo. 
































Toggle sink 











Vibrator Operates Portable Sprayer 


A VIBRATORY armature furnishes power for operating the unique Upper Armature 
electric sprayer shown in the illustration, below. Requiring no air pressure, 
compressor or other auxiliary equipment, the sprayer weighs only 134 lb. 
The simple mechanism used to convert electrical energy into an adjust- 
able spray can be seen in the exploded view, right. The upper housing 


contains a coil magnet and recess for 
the armature assembly. Reciprocating 
motion of the armature moves a plunger 
in the pump unit, adjustment for the 
size of the spray cone being made by a 
thumbscrew which limits the travel of 
the armature plunger and therefore 
varies the amount of liquid being 
sprayed. Entire operating mechanism 
of the inexpensive unit is enclosed in 
an easily cleaned, molded housing. 
Manufacturer: Burgess Battery Co., 
Chicago, IIl. 
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Plastic Housing Enh 
astic ousing n ances | ee use of plastics in modern machines 


is illustrated by the three-piece Plaskon housing on 
Appearance of Scale the Toledo Guardian 70 commercial scale shown in 
the photograph, left. A new double-pendulum me- 
chanism that permits accurate weighing even with 
the scale out of level makes use of the same pendulum 
weights to counterbalance scales of different capacity. 
These capacity adjustments are made by moving 
the weights to different positions on sector rails, 
resulting in a weighing mechanism with uniform per- 
formance characteristics when equipped with either 
high or low capacity chart. Pendulum weights can 
be seen in the illustration, below. The photograph 
also shows the acrylic plastic light track used to 
“pipe” light from a source located at the base of the 
chart up to the customer’s weight indication window. 
An unusual feature of this scale is the use of four 
spherical lenses mounted in a sliding frame over the 
chart. These lenses magnify the price figures for 
easy reading and have the added advantages of per- 
mitting more computation characters to be included 
on the same space on the chart. Manufacturer: Toledo 
Scale Co., Toledo, O. 
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Calculating Stresses and Deflections 


in Circular Plates 


HAiMmtn DHd 


By William A. Nash 


Assistant Professor 
Department of Engineering Mechanics 
University of Notre Dame 
Notre Dame, Ind. 





ORMULAS for calculating maximum stress and 
maximum deflection in constant-thickness circular 


plates with six different loading and edge condi- Nomenclature 











tions are presented in this data sheet. a = Outer radius of plate 
Theory behind the formulas has been given by b = Inner radius of hollow plate or, for a solid 
Timoshenko who has also presented formulas for eight plate, the radius of the loaded region 
other loading and edge conditions*. The data are E = Modulus of elasticity in tension and compression 
subject to the following restrictions: M = Bending moment per unit arc length along the 
circumference of the plate 
1. The plate is composed of a material which is elas- P = Total load concentrated along a circular arc 
tically homogeneous and isotropic q = Normal load per unit area acting on face of 
2. The material follows Hooke’s Law plate 
3. Deflection of the plate is small compared to its S = Bending unit stress 
thickness t = Thickness of plate 
4. Thickness of the plate is small compared to its w = Deflection of plate. 
diameter ‘ 
The six cases covered by this data sheet are illus- 
trated in the figure on Page 150, on which are indi- mum deflection may be written in the forms 
cated references to the appropriate equations in the P 
text. Values of the coefficients to be used in the equa- Say Eos ae (1) 
tions are listed in the table below. 2 
In Cases 1, 2, and 3, where q is the intensity of gat 
loading, the maximum bending stress and the maxi- mer = My +--+ (2) 
*S. Timoshenko—Theory of Plates and Shells, McGraw-Hill Book . 
Co. Inc., New York, 1940, Chapter III. In Cases 4 and 5, where M is the moment per unit 


Stress and Deflection Coefficients for Circular Flat Plates 




















a/b = 1.25 — 1.50 ——_ —_ 2 — —— 3 — — 4— — 5 — 
Case k ky k ky k ky k ky k ky k ky 

1 1.131 0.622 0.966 0.511 0.697 0.339 0.401 0.170 0.262 0.101 0.185 0.066 

2 0.105 0.003 0.259 0.013 0.481 0.057 0.654 0.130 0.708 0.163 0.730 0.176 

3 0.072 0.001 0.183 0.005 0.361 0.023 0.546 0.064 0.627 0.092 0.668 0.112 

4 6 0.196 6 0.485 6 0.847 6 0.940 6 0.802 6 0.656 

5 6.865 0.232 7.448 0.661 8.136 1.493 8.710 2.555 8.930 3.105 9.036 3.418 

6 0.195 0.004 0.320 0.024 0.455 0.081 0.670 0.171 1.000 0.218 1.300 0.238 
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arc length, the maximum bending stress and maxi- 
mum deflection become 








M 
S maz . k iil (3) 
t2 
Ma? 
Wmax ky - — (4) 
Et? 


For Case 6, with a load concentrated along a cir- 
cular arc, the maximum bending stress and maximum 


deflection are given by 


g 
Smax = k - ne PO eA ee ee (5) 


Pa? 
Pepe I ons an eenn isan en ve arene snes .. (6) 


Values of k and k, for various values of the 
parameter a/b are given in the table on Page 149. 
Poisson’s ratio is taken to be 0.3. 
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Case 4 
See Equotions 3 and 4 
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Multiscrew Fastenings 


Consisting of one-piece stick of identical small 
screws, Screwsticks can be used in pneumatic, electric, 
spiral or hand-ratchet drivers for fast efficient 
multiscrew fastening. They can be obtained in diam- 
eters ranging from No. 4 to No. 5 in mild steel, 
brass and aluminum. 

Constant measured torque provides uniform tight- 





ening, and screws are twisted off automatically when 
fastening is made and predetermined torque is 
reached. As tightened screw is freed from neck, next 
screw in line is automatically advanced and head 
of driven Screw burnished by one to be driven. Manu- 
facturer: American Screw Co., 1939 Nolan St., 
Providence 1, R. I. 


For additional information circle MD 1 on Page 161 





Gearshift Drive 


Combining integrally mounted motor and four- 
speed transmission, self-contained Selective-Speed 
gearshift drive is adaptable to many types of origi- 
nal production equipment requiring selective speeds. 

Drive has gear ratio in low of 4.00 to 1; second, 
2.00 to 1; third, 1.33 to 1; and high, 1.00 to 1. Unit 





is built with four speeds in ratings of 2 hp at 900 
rpm to 10 hp at 1800 rpm and with eight speeds in 
ratings of 14% hp at 1200/600 to 5 hp at 1800/900 
rpm. By means of motor reversing control, it can be 
reversed instantly in all speeds. 

Four-speed drives are furnished for operation on 
2 or 3-phase 25, 50 or 60 cycle 220, 440 or 550-volt 
a-c power supplies. Ejight-speed drives operate on 3- 
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For additional information on these new developments see Page 161 





phase 50 or 60-cycle 220, 440 or 550-volt a-c and can 
be supplied with either constant torque or constant 
horsepower motors. 

Among features of drive are unit-cast gearbox, 
helical heat-treated gears, precision bearings, ample 
size oil reservoir equipped with magnetic drain plug, 
conveniently located gearshift lever and shifting dia- 
gram, and cast aluminum pulley guard. Safety type 
handwheel is provided for inching machine spindle 
and eliminates necessity of touching belt for any 
operation. Manufacturer: Lima Electric Motor Co., 
Lima, O. 

For additional information circle MD 2 on Page 161 





Pillow Blocks 


Suitable for use as 
replacement bearing 
or for inclusion in 
original equipment 
where bearing re- 
placements are anti- 
cipated, these pillow 
blocks have both in- 
ner and outer races 
split or fractured and 
repositioned by hold- 
ing screws. This con- 
struction permits «as- 
sembly of bearing in 
places where solid 
race bearing cannot 
be installed. Replac- 
ing bearing, it can be assembled without stripping 
shaft or dismantling attached mechanism. With 
housing and outer race forged integrally from bearing 
steel, assembly is compact and has high load capacity 
because maximum complement of balls can be assem- 
bled as result of split construction. Blocks are supplied 
for shafts 15/16 to 3 15/16-inch in diameter. Manu- 
facturer: Kohler Co., Kohler, Wis. 

For additional information circle MD 3 on Page 161 
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Liquid Ejector 


With water ejection rates varying from 0.5 to 2.5 
gallons per 24 hours, Liqui-jectors can be utilized in 
precision pneumatic operations that require positive 
conditioning of air or gas. Typical applications are in 
liquid separation, agitation, drying, spraying, instru- 
ments and air-operated mechanisms, Ejector acts 
also as filter to remove atmospheric dirt and finely 
divided solid particles. 

Phase separation and liquid ejection are accom- 
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plished by two ceramic tubes; one water-repellent, 
the other water-permeable but air impervious. Com- 
pressed air or other gas passes through first tube 
where it is stripped of its aqueous contamination 
and dirt. Moisture drops to bottom and drains 





LIQUID ORT AND 
DRAINS AWAY *- UQUID RESERVOR 


through second tube without loss of air. Manufac- 


turer: Selas Corp. of America, D. St. & Erie Ave., 
Philadelphia 34, Pa. 


For additional information circle MD 4 on Page 161 





Electric Air Valves 


Designed for air pressures up to 125 psi, spring-re- 
turn single-solenoid valves are supplied in sizes of 4, 
3g and %%-inch. All sizes are available for 110, 220 
and 440-volt operation on 25, 50 and 60-cycle current. 
Valve has one-piece bronze base, heavy solenoid for 
positive seating and cool operation, and heavy sheet 
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metal cover. Type OU packer is used as well as 
shock-resisting clevis and clevis pin. Models are 
available in two-way, three-way open end exhaust, 
three-way piped exhaust and four-way piped exhaust 
types supplied in all sizes. Manufacturer: Valvair 
Corp., 454 Morgan Ave., Akron 11, O. 

For additional information circle MD 5 on Page 161 





Inlaid Circuits For Sliding Contacts 


Especially  suit- 
ed for sliding con- 
tacts, inlaid cir- 
cuits consist of 
electrical conduc- 
tors having their 
surfaces flush with the surface of the surrounding 
insulation. They can be used as miniature tap switch- 
es, commutators, potentiometers and variable resist- 
ors. High conductivity, fineness of detaii, firm an- 
chorage and the minute size attainable make them 
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suitable for all electrical elements and miniaturiza- 
tion where high performance are required. The body 
of the conductor may be made of one metal and the 
surface of another thus providing desired degree of 
corrosion or abrasion resistance. Pattern may be 
metal inlaid in an insulator or metal inlaid in an- 
other metal. Any desired size and pattern can be 
provided. Manufacturer: Glass Products Co., 108 
North Dearborn St., Chicago 2, IIl. 
For additional information circle MD 6 on Page 161 





Static Generator Voltage Regulator 


Designed to with- 
stand shock and vi- 
bration by eliminat- 
ing the use of the 
vacuum tube, static 
regulator is an elec- 
trical unit which sup- 
plies power to and 
automatically adjusts 
generator field cur- 
rent to a value re- 
quired to maintain 
constant generator 
voltage. Power sup- 
plied by the regulator is obtained from the a-c output 
of the generator. This power is in turn converted from 
a-c to d-c for the generator field by a selenium rectifier. 
In addition to being a voltage regulator, the static reg- 
ulator may be considered an a-c generator capable of 
self-excitation. The regulator is self-contained ex- 
cept for the-voltage control unit, automatic transfer 
switch, and the current and reactive droop compensa- 
tion transformers which may be mounted in the 
switchboard cubicle. Output of voltage supplied to 
the field is 30 amperes at 70 volts, overload rating is 
150 per cent (4000 watts) overload for 30 seconds, 
and the transient response time is 8 cycles based on 
400 cycles per second. Manufacturer: Vickers Elec- 
tric Div., 1815 Locust St., St. Louis 3, Mo. 

For additional information circle MD 7 on Page 161 








Ball Bearing Units 


New series of ball bear- 
ing units, both pillow block 
and flange type, are now 
available for medium loads 
and shaft speeds up to 1000 
rpm and can be furnished 
in sizes for shafts from 14 
to 1% inches in diameter. 
Ball bearing units are designed to allow for normal 
misalignment of the shaft. Bearings move in alloy 
steel races and the inner race is locked on the shaft 
by two set screws spaced 90 degrees apart. Pillow 
blocks and flange units are recommended for farm 
machinery and conveyor equipment as well as all anti- 





MACHINE DESIGN—August, 1949 


























friction work at low speeds and light loads. Manu- 
facturer: Roberts Machine Works, 1619 Hennepin 
Ave., Minneapolis 3, Minn. 

For additional information circle MD 8 on Page 161 





Screw Locking Insert 


Developed for plastics and other nonmetallic mate- 
rials these inserts provide a tapped hole which locks 
the screw against loosening from vibration. No special 
tools are necessary. As the insertion of the screw ex- 
pands these inserts, sharp corners cut into the work 
and form keyways against which they cannot turn 
and the locking drag on the screw is determined by 









































the diameter of the hole drilled into the work. Screw 
locking inserts are furnished in brass, 3/16-inches 
long for use in all thicknesses of material from 3/16- 
inches up. They are made of any metal and fur- 
nished in special lengths for use with special screws 
and are available for all sizes of screws. Manufac- 
turer: Brush Nail Expansion Bolt Co., Greenwich, 


Conn. 
For additional information circle MD 9 on Page 161 





V-Belt Maxi-Pitch Sheave 


Maximum pitch di- 
ameter variation, ap- 
proximating 250 per 
cent of the width of 
the belt section used, 
is made possible with 
this sheave by inter- 
locking splined sur- 
faces at the bottom of 
the groove. This al- 
lows maximum move- 
ment of flanges to- 
ward and away from 
each other and increased speed control over the ma- 
chinery’s top and bottom limits. Handwheel con- 
trols the pitch variation for belt sections used and 
positive friction lock is accomplished by tightening 
one screw. Manufacturer: V-Belt Engineering Co., 
Aspen Ave., Richmond, Va. 

For additional information circle MD 10 on Page 161 








Flexible Coupling 


Employing steel-banded synthetic rubber spider 
which withstands high temperature and is completely 
oil-resistant, this articulated flexible coupling com- 
pensates for both parallel and angular misalignment, 
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does not require lubrication and runs silently. Steel 
spider ring allows coupling to operate at high speed 
without damage or breakdown from torque and cen- 
trifugal force. Concave-surfaced steel driving lugs fit 
into convex-surfaced cavities of spider and compress 





rubber to minimize vibration. Unit has highly fin- 
ished steel surface to prevent injury from accidental 
contact with coupling while in motion. Manufactur- 
er: Estey Co., 547 N. Main St., Canandaigua, N. Y. 


For additional information circle MD 11 on Page 161 





Air-Water Operating Valve 


Adaptable to serv- 
ice where fast, posi- 
tive action and tight 
closing are necessary, 
this Type BA-1 self- 
sealing air or water 
operating ball-type 
valve is fitted with 
quick-opening lever 
which can be adjust- 
ed to any horizontal 
position. Ball valve 
closes tight with inlet 
pressure and will not collect dirt or other foreign 
matter. Stem is sealed by O-ring which is not ac- 
cessible to tampering or adjustment. 

Valve is suitable for use with air, water and other 
fluids of noncorrosive nature up to 200 pounds per 
square inch pressure and temperatures up to 150 F 
air and 180 F water. Valve is constructed with cast 
semisteel body, integral rubber seat insert and 
screwed connections of %-inch size which can be 
bushed to 1%, or %-inch. Manufacturer: Leslie Co., 
341 Delafield Ave., Lyndhurst, N. J. 

For additional information circle MD 12 on Page 161 




















Hermetically Sealed Relays 


Sealed in a controlled atmosphere of dry, inert gas, 
relays are protected from the effects of moisture, ice, 
dust, fungi, salt and varying air pressure. Because 
they are enclosed in metal housings, the relays are 
tamper-proof; they satisfy the requirements of tem- 
perature, humidity and immersion tests as described 
in current armed forces specifications. Many types of 
relays are available for hermetic sealing in various 
sizes and shapes of enclosures. Relays available will 
accommodate operating potentials from one to several 
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hundred volts. Contact ratings can vary from a few 
milliwatts to several hundred watts. Operation time 
is from one to 100 milliseconds; release time from 5 





to 500 milliseconds. Manufacturer: Automatic Elec- 
tric Sales Corp., 1033 W. Van Buren St., Chicago 7, 
Ill. 


For additional information circle MD 13 on Page 161 





Water-Cooled Engine 


Particularly adapt- 
able for powering 
mixers, pumps and 
other equipment re- 
quiring slow speed 
and high torque, 
model R40 cub wa- 
ter-cooled engine is a 
single-cylinder, four- 
cycle, horizontal 
type. With 56.6 cubic- 
inch displacement, 
engine develops up 
to 34 lb-ft torque and 6 horsepower at operating 
range of 700-1000 rpm. Largest of four models in 
the line covering 2.5-6 horsepower range, engine is 
compact, fully enclosed and self-lubricated and can 
operate on distillate, tractor fuel, gasoline, natural 
gas or kerosene. Other features incl4e heavy ad- 
justable taper roller main bearings, tn.ottling type 
governor and high tension make-break type magneto. 
Manufacturer: Cushman Motor Works Inc., Lincoln 
1, Neb. 


For additional information circle MD 14 on Page 161 








High Pressure Check Valve 


Cone type check valves which are suitable for 
high pressure, extreme temperatures and corrosive 
fluids can be obtained with aluminum bodies for 
pressures up to 1500 psi. Tube connections in sizes 
from % to 1 inch outside diameter are carried in 
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stock. Valves meet Army-Navy specifications which 
involve high and low temperature functioning, leak- 
age tests from 1 to 3000 psi with no allowable leakage 
over 1000 pounds per square inch, endurance tests 
of 50,000 cycles, pressure drop in sizes 14 to 1 inch 
averaging 10 psi, and checking time of less than 4- 
second. Manufacturer: Kohler Co., Kohler, Wis. 
For additional information circle MD 15 on Page 161 


Waterproof Coupling 


Designed for all- 
weather and subma- 
rine uses, 1600 series 
type electrical coup- 
ling is quick acting, 
vibration-proof and of 
heavy-duty type. Cap- 
able of withstanding 
long periods of complete immersion under high ex- 
ternal pressure without leakage, coupling can be used 
in electronic, marine and geophysical applications. 
Quarter turn makes or breaks coupling without use 
of tools. Coupling is manufactured from bronze al- 
loys in wide range of sizes and can be supplied also 
in other materials such as stainless steel or aluminum 
alloy. Couplings are provided either with pressure- 
tight cable seals or threaded for attachment to con- 
duit, bulkheads or panels. Wide selection of inserts 
is available, manufactured to Army-Navy specifica- 
tions and employing phenolic material of high dielec- 
tric qualities. Manufacturer: Roylyn Inc., 718 W. 
Wilson Ave., Glendale 3, Calif. 


For additional information circle MD 16 on Page 161 








Hydraulic Power Booster 


Operating on 100-psi 
plant air supply, model 
C-R hydraulic booster 
pump power unit is cap- 
able of providing hy- 
draulic pressures rang- 
ing from 1000 to 30,000 
psi. This unit is recom- 
mended for powering 
presses, clamping de- 
vices, shears, static test- 
ers, jacks and pullers. 
Unit weighs 20 pounds, 
is 10 inches high and 
has 8-inch outside diameter. Supplied complete and 
ready for installation with reservoir, pressure gage 





MACHINE DESIGN—August, 1949 

















and necessary control valves. Although this unit is 
designed primarily for oil service, other models are 
available with special bronze or stainless steel parts 
for water service or other corrosive liquids. Manu- 
facturer: Sprague Engineering & Sales, 1144 W. 135th 
St., Gardena, Calif. 


For additional information circle MD 17 on Page 161 





Variable Speed Drive 


Providing 6:1 ratio with one standard B-section 
V-belt on fixed centers at any distance, variable- 
speed control unit can be used to replace fixed 
sheaves on machines up to 1 hp. Assembly consists of 
two variable-pitch sheaves having 2.45:1 pitch varia- 





tion and regulating mechanism to open and close con- 
trol sheaves. Spring-loaded sheave is mounted on 
motor shaft while manually adjusted control sheave 
is mounted on driven shaft. Changes in pitch dia- 
meter of driven sheave cause belt to actuate spring- 
loaded motor sheave thus giving stepless speed con- 
trol. Manufacturer: Speed Selector Inc., 118 Noble 
Court, Cleveland 13, O. 
For additional information circle MD 18 on Page 161 


Cemented Carbide Tubes 





a - a 
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Cemented car- 
bide tubes manu- 
factured by extru- 
sion methods are 
available in sizes 
as small as 1/32- 
inch outside di- 
ameter with inside 
diameter of 0.004- 
inch and as large 
as 9/16-inch out- 
side diameter with 
wall thickness of 
1/16-inch. Outside diameter is rough extruded 0.010 
to 0.015-inch oversize, and inside diameter is held to 
within 1 per cent of specified size and is completely 
concentric. 

Tubes are supplied in two classes of Kennametal. 





\ 004" 1.D, 
Vo. O.D. 





MACHINE DESIGN—August, 1949 


new parte and material 


One is straight tungsten carbide, having hardness 
combined with strength. It is suitable for parts sub- 
jected to abrasion at normal temperatures such as 
wire and thread guides, gage elements and punch and 
die parts. The other is essentially titanium carbide, 
having hardness comparable to that of tungsten car- 
bide but weighing much less. It withstands corrosion 
and abrasion at elevated temperatures that rapidly 
disintegrate cast alloys. Its transverse rupture 
strength at 1800 F is 100,000 psi. Manufacturer: Ken- 
nametal Inc., 171 Lloyd Ave., Latrobe, Pa. 

For additional information circle MD 19 on Page 161 





Nil-Pressure Actuated Switch 


Nil-pressure actu- 
ated switch for use 
as a safety measure 
or as a positive con- 
trol of electrome- 
chanical devices by 
fluid pressure fea- 
tures a precsure re- 
sponse element that 
operates an electric 
switch at a pressure 
as low as 0.1-inch of mercury above ambient and 
yet withstands a static pressure of 150 psi. Use of 
a relay and Microswitch confines the load on the 
switch to the current required to actuate the relay. 
Relay contacts are of adequate capacity to actuate 
most preventive and control mechanisms. Manufac- 
turer: Meletron Corp., 950 North Highland Ave., 
Hollywood 38, Calif. 

For additional information circle MD 20 on Page 161 








Heavy Duty Casters 


Forged steel hea- 
vy-duty casters in 5, 
6 and 8-inch wheel 
diameters are recom- 
mended for opera- 
ting loads of 1500 to 
2000 pounds per cast- 
er. Main load bear- 
ings are fully en- 
closed, and Timken 
thrust bearings as- 
sure ease of turning 
under full load. They 
will carry safely practically any load that can be 
moved on given wheel size. Manufacturer: Bassick 
Co., Bridgeport, Conn. 

For additional information circle MD 21 on Page 161 








Control Valve 


Large flow capacity resulting from absence of 
pockets or shoulders which ordinarily accumulate 
solids, and use of threadless assembly make Do- 
motor control valve especially suitable for handling 
erosive, corrosive and viscous liquids. Two body 
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parts of valve can be rotated about seat ring to 
form right-hand angle, left-hand angle or straight- 
through pattern; addition of simple straight adapter 
produces conventional angle pattern body. 

Valve can be obtained in such materials as cast 
steel, type 316 stainless steel, Durimet 20, solid nickel, 
Hastelloy B and C and almost any castable alloy 





42560 


on special order. It is powered by piston type actu- 
ating unit which utilizes longer strokes than stan- 
dard and which has inherent stabilizing factor. In- 
tegral valve positioner unit is housed within dome of 
power unit and is connected with moving mechanism 
only by frictionless spring. It is completely con- 
cealed to prevent unauthorized tampering and does 
not require any field adjustments. Manufacturer: 
Annin Co., 3234 Mines Ave., Los Angeles, Calif. 


For additional information circle MD 22 on Page 161 





Stepless Speed Control 


System for the 
stepless speed con- 
trol of fractional- 
horsepower motors 
has been devel- 
oped. Simplified 
circuit is used 
which makes pos- 
sible an electronic 
control system 
capable of operating from either a 110 or 220 
volt (50-60 cycles) a-c power source. The power 
unit utilizes full wave gaseous rectification to supply 
both the armature and field of a specially designed, 
ball bearing, d-c motor. Control unit, which can be 
at considerable distance from either the motor or 
power unit, permits the selection of any desired speed 
over a range greater than 20 to 1 (80 to 1800 rpm 
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he 


: impregnated. 
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standard.) Other speed ranges are available. Included 
on the control unit is an “idle” switch to start or 
stop motor without changing the speed setting. Re- 
versing control units can be furnished. Two models 
are available which include various type motors up 
to and including 42-hp. Most types can be supplied 
immediately. Manufacturer: Servo-Tek Co., 4 God- 


win Ave., Paterson 1, N. J. 
For additional information circle MD 23 on Page 161 





General Purpose Relay 


Available for any 
operating voltage up 
to 300 volts d-c or 
440 volts a-c, this 
general purpose relay 
has armature and 
frame decigned for 
perfect operation un- 
der extreme vibra- 
tion and shock con- 
ditions. Metal parts 
are heavily plated 
with cadmium or 
nickel, and universal 
wound coil is varnish 
Con- 
tacts on all standard units are 44-inch diameter pure 
silver, rated 115 volts a-c or 24 volts d-c noninductive. 
Six contact combinations are available up to double- 
pole double-throw. Contacts of special alloys for 
higher loads are available. Small size of relay allows 
use for all types of plug-in or hermetically sealed 
requirements. Manufacturer: Advance Electric & Re- 
lay Co., 1260 W. Second St., Los Angeles 26, Calif. 

For additional information circle MD 24 on Page 161 








Vacuum Tube Voltmeter 


Designated as 
Type AA-1, vacu- 
um-tube voltmeter 
for measuring 
voltage in elec- 
tronic and other 
low-energy _ cir- 
cuits where mini- 
mum current 
drain is desirable 
is available. The 
instrument has a 
calibrated range of 0.001 to 300 volts at all fre- 
quencies from 10 cycles to 1.5 megacycles. It is 
also graduated in decibels, covering a range of —52 
to +52 decibels from a reference level of 1 milliwatt 
at 600 ohms. A ten-position pushbutton switch per- 
mits any working range to be selected without pass- 
ing through intermediate ranges. Suitable for either 
portable or bench use, voltmeter is housed in an alu- 
minum case having a sloping front panel which sup- 
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ports the indicating instrument. Terminals for wires 
or standard banana jacks are provided for connec- 
tion to the measured circuit. Manufacturer: Gen- 
eral Electric Co., Schenectady, N. Y. 

For additional information circle MD 25 on Page 161 





Gearhead Motor 


Vending machines, 
phonograph _ turn- 
tables and window 
displays can be oper- 
ated with type Z 
gearhead Micromotor 
which has output 
selections almost 
without limit down to 
2 rpm. It is powered 
by quiet running two- 
pole offset motor with 
single bearing lubri- 
cated from gear box. 
Brake device can be supplied if required. Four 
mounting holes are provided horizontal to shaft on 
front surface and four vertical to shaft on base sur- 
face. Unit weighs 36 oz and measures 3 7/32 x 
3 11/32 x 3% inches including shaft. Manufacturer: 
Redmond Co., Owosso, Mich. 

For additional information circle MD 26 on Page 161 








Low-Speed Magnetic Counter 


Five large bold fig- 
ures assure ease of 
reading this. series 
1268 magnetic count- 
er. It is intended for 
installations which do 
not require high num- 
ber of counts orcount- 
ing speeds in excess 
of 50 per minute. 
Compactly designed, 
counter can be built 
into equipment or 
machines as integral mechanism. Standard construc- 
tion includes coil for operation on 110-volts a-c, but 
coils for use on 24-volt a-c or d-c or 110-volt 
d-c can be supplied. Actuated through electromagnet, 
counter can be connected in series with any device 
having contact arrangement. Manufacturer: Veeder- 
Root Inc., Hartford 2, Conn. 

For additional information circle MD 27 on Page 161 








Graphite-Filled Nylon 


Particularly well suited for use as dry bearings, 
Nylatron G graphite-filled nylon can also be used for 
cams, cam followers, gears, washers, oil seal rings 
and valve and pump packing. Material is furnished 
in rod diameters from 0.100 to 234 inches, in cylinders 
from 2 to 7 inches outside diameter with varying wall 
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thicknesses, and in strip from 0.010 to 0.090-inch in 
widths up to 2 inches. It is generally applicable to 
conditions involving combination of rubbing and im- 
pact or where normal lubrication is impossible. Manu- 
facturer: Polymer Corp., Reading, Pa. 

For additional information circle MD 28 on Page 161 





Direct Current Generator 


Small direct cur- 
rent generators de- 
liver output voltage 
which is proportional 
to acceleration of 
rotor rather than to 
velocity of rotation. 
They are useful in 
servo systems having 
damping problems 
and in systems where 
it is necessary to measure or limit acceleration. With 
current of 0.120-amp in 350-ohm field, generators 
deliver 0.1-volt for acceleration of 1400 radians per 
second squared. Maximum speed is 5000 rpm with 
rotor inertia of 0.25 ounce inches squared, Unit 
weighs 3 pounds and has overall length exclusive of 
shaft of 334 inches. Manufacturer: Arma Corp., 253 
36th St., Brooklyn 32, N. Y. 

For additional information circle MD 29 on Page 161 








Automatic Control Timer 


Suitable for use 
in Class I Group D 
and Class II Group 
G hazardous loca- 
tions, Microflex 
timer provides auto- 
matic timing for 
many processing ap- 
plications to insure 
uniform quality. Be- 
cause cast-iron en- 
closure has ma- 
chined metal - to - 
metal seal, timer 
zan be used for con- 
trolling electrically operated valves and motors where 
atmosphere contains explosive mixtures of gasoline, 
petroleum, lacquer solvent vapors and natural gas. 

Timer has micrometer dial mounted on cover of 
case where it is easily adjustable and clearly visible. 
Standard dials are 120 seconds, 20 minutes, 120 min- 
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utes, 20 hours and 60 hours. Instrument has timing 
accuracy within 99.9 per cent full scale. Manufac- 
turer: Eagle Signal Corp., Moline, IIl. 


For additional information circle MD 30 on Page 161 





Closed Cellular Rubber 


For use in industry 
transportation and 
consumer products, 
Rubatex cellular rub- 
ber is composed of 
minute cells filled 
with nitrogen and 
each individually en- 
cased in wall of rub- 
ber. Because there is 
no escape of nitrogen 
or interchange be- 
tween cells, material has high degree of resilience, low 
thermal conductivity, light weight and buoyancy. It 
has practically no moisture absorption. 

Materia! can be molded to any desired shape or 
fabricated through die-cutting, stamping, splitting, 
cementing and other methods. It is obtainable in 
sheet form up to 1-inch thick which can be laminated 
for greater depth, and it is offered in either natural 
or synthetic rubber in wide ranges of color. Manu- 
facturer: Great American Industries Inc., Rubatex 
Div., 230 Park Ave., New York 17, N. Y. 


For additional information circle MD 31 on Page 161 








Oil Burner Ignition Transformer 


Oil burner igni- 
tion transformer 
provides a second- 
ary current of in- 
tensity sufficient 
to ignite low vis- 
cosity and residen- 
tial fuel oil. Cores 
of the unit are 
constructed of high 
grade silicon steel 
laminations and assembled with vacuum impregnated 
coils which are installed in a waterproof, splashproof 
casing and sealed in heat and moisture resisting com- 
pound, It is claimed that the transformer when 
operating will not cause a disturbance in the electrical 
circuit to affect radio or television reception. Manu- 
facturer: Acme Electric Corp., N. Y. 

For additional information circle MD 32 on Page 161 








Flexible Coupling 


Mighty-Midget all-rubber-center coupling designed 
for power transmission in fractional horsepower mo- 
tors is addition to Morflex line. Neoprene center 
member gives coupling long service life because flex- 
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ing caused by misalignment is absorbed by entire 
center member. Tight fit of couplings when pressed 
into rubber center reduces noise and vibration and 





cushions shock load. Manufacturer: Morse Chain 
Co., 7601 Central Ave., Detroit 8, Mich. 


For additional information circle MD 33 on Page 161 





Stainless Steel Gate Valve 


This corrosion - resistant 
stainless steel gate valve, de- 
veloped to satisfy demand for 
a small size stainless valve, is 
simple in design, featuring 
such construction items as 
union bonnet design, ball and 
socket point contact disks 
which adjust themselves in 
any position, and a minimum 
of six turns of packing to as- 
sure effective sealing. A 
low-cost valve with simplified 
maintenance features, it is 
available in various stainless 
alloys and in %, %, and 1- 
inch sizes. Manufacturer: 
The Cooper Alloy Foundry 
Co., Bloy St. & Ramsey Ave., Hillside, N. J. 


For additional information circle MD 34 on Page 161 








Roller-Bearing Take-Up 


Sturdy roller bearing take-up, identified as Type E, 
is of welded construction. Unit uses Dodge-Timken 
Type E roller-bearing pillow blocks, and provides posi- 





tive take-up by means of screw heads at either end. 
Adjusting screws are plated and a structural-angle 
top member provides effective protection against dust 
and dirt. A wide range of sizes are available. Man- 
ufacturer: Dodge Mfg. Corp., Mishawaka, Ind. 

For additional information circle MD 35 on Page 161 
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JOHNSON BRONZE 
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SLEEVE BEARING 











HEET METAL BEARINGS, some- 

times referred to as either thin wall, 
rolled-up, slip-in, split or laminated, are 
available in four different types, i.e.: 


1. Bronze sheet metal 

2. Bronze-on-steel 

3. Steel and lead babbitt 
4. Steel and tin babbitt 


They are comparatively low in price... 
particularly when there is quantity of a 
size . . . yet high in efficiency, possessing 
many unusual bearing qualities. With the 
exception of certain automotive replace- 
ment parts, sheet metal bearings are not 
stock items but are made to specifications 
determined by the requirements of the 
application. 


The necessity for ductility limits bronze 
sheet metal bearings to two alloys, con- 
taining not more than 4% lead and 4% 
tin. Higher percentages of these metals 
would render the material too hard for 
rolling. As listed below, Johnson’s alloy 
No. 44 is the highest grade and comes 
closest to plastic bronze. Due to the lim- 
itations of the elemental constituents these 
two alloys have a higher, coefficient of 
friction and not quite as great load carry- 





ing capacity as cast bronze. However, the 
rolling operation imparts a dense structure 
to the metal which results in excellent re- 
sistance to pounding and to shock. The 
degree of hardness can be furnished as 
specified. 

Bearings made of number 40 alloy should 
be burnished in place as the metal has low 
machining qualities; however, number 44 
alloy can be burnished, bored or reamed in 
assembly. 

The most common wall thicknesses are 
1/32" and 1/16", with a variation of 
.005"' plus or minus from the nominal size. 
One of the advantages of limiting the wall 
thickness to 1/16'' is that the bearing can 
be easily seated in place by burnishing. 
Oil holes, slots or grooves are easily added 
during the fabricating process. 

Bronze Sheet Metal bearings are excel- 
lent for applications where motion is com- 
paratively low and impact is the main 
factor. They are also ideal and most eco- 
nomical for use where atmospheric or 
gaseous conditions may corrode cast iron 
or steel. 


SLEEVE BEARING 





JOHNSON BRONZE 








DATA 























Johnson Johnson 
Alloy No. Alloy No. 
40 44 
S.A.E. 795 | S.A.E. 791 
COPPER 90.0% 86/90% 
TIN 0.5% 3.0/4.5% 
LEAD 3.5/4.5% 
ZINC 9.5% 3.5/5.0% 
HARDNESS 
ROCKWELL B 65-71—1/16 Ball 
100 KG. LOAD 








Burnishing is desirable in all cases when 
possible for it imparts a dense smooth 
bearing surface, seats the bearing in place 
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.7505 RECEIVING HOLE 
7495 

753 OD PRESS FIT IN 

75i 7500 RING GAGE 
6245 | 1.0. WHEN PRESSED 
6225 | INTO 7500 RING GAGE 
627 BURNISH TO 

626 AFTER ASSEMBLY 
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Typical Specifications 


.751—.753 is the O.D. of the bearing 
measured by pressing the bearing into a 
press fit ring gauge having size equal to 
mean housing bore size. One-quarter 
inch of the bearing is left extended from 
the ring gauge and miked. 


properly and renders the bore uniform. 
The common stock allowance for burnish- 
ing is .002"' to .004". 

If bearings are to be used in cast iron 
housings, or other types which may not be 
strong enough to permit a burnishing oper- 
ation, it is recommended that a material 
be used possessing good reaming proper- 
ties. Sometimes it is necessary, due to 
design of application, to ream two or more 
bushings in line. Reaming stock allowance 
should be about .006"' to .009"'. 

In cases where any doubt exists regard- 
ing the best method of sizing sheet metal 
bearings in assembly, it is advisable to 
submit complete data to our engineers. 
We will draw on our vast experience and 
give you a straight-forward answer for 
your particular problem without obliga- 
tion. In some cases we often find it advis- 
able to submit samples for test application 
in order to be absolutely certain that the 
correct solution has been found before 
fabrication of the complete order. 


Points to remember when ordering 

. Housing hole size and housing material. 
. L.D. required after finishing in assembly. 
. Method of finishing 1.D. 

. Shaft diameter and tolerance. 


. Special features such as grooves and 
holes should be specified. 
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Thrust Washers 


Bronze sheet metal is an ideal material for 
various types of washers, thrust plates and 
other flat pieces. As such it is available 
either in the form of the completed prod- 
uct, made to exact specifications or in rolls 
for fabrication by the user. This material 
can be secured either plain, serrated for 
graphite, or ball indented for the retaining 
of grease. 

Johnson engineers are always available 
for consultation on all types of bearing 
problems. Their advice is available with- 
out obligation. 


This bearing data sheet is but one of a series. 
You can get the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 


525 S. MILL ST. + NEW CASTLE, PENNA. 
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ZZ dept equipment 


For additional information on this new equipment see Page 161 


Perspective Drafting Guide 


Making it comparatively simple matter to create 
perspective drawings, Perspect-O-Metric drafting in- 
strument automatically guides draftsman’s pencil to- 
ward established vanishing point from any position on 
drawing board. Instrument attaches to any standard 
drafting machine and can be adapted alro to parallel 
ruling straight edges. It has three scale arms with 
special scales to reduce distant portions of subject to 
their correct proportions. Central arm is fixed in posi- 








Shamed 





tion at right angles to established base line, and left 
and right scale arms pivot at one end and swing in 
plane of drawing board. Any movement of this device 
creates corresponding angular motion of swinging 
scale arms; consequently, no matter where instru- 
ment is placed on board, scale arms remain oriented 
to chosen vanishing points. Manufacturer: Charles 
Bruning Co., 4754-6 Montrose Ave., Chicago 41, III. 


For additional information circle MD 36 on Page 161 





Ellipse Master Template 


Featuring sixty true 
‘ > isometric ellipses proj- 
I Wear /, ected from an angle of 
35 degrees 16 minutes 


e = / 
= ~0/ and ranging from 4 to 
en aD > 134 inches in size, No. 
? e = / ° 
oe / 77 ellipse master tem- 
: a Lee) A plate is milled from 
>, 0.030-inch mathematic- 


al-quality plastic with 
axes and sizes indelibly 
printed on the face. 
Matte finish has been 
employed for contrast 
and minimum glare. Ap- 
plicable to all axonometric drawings, the template 





160 








has three ring binder holes for notebook use. Actual 
size is 5 by 10 7/16 inches. Manufacturer: Rapide- 


sign Inc., Glendale, Calif. 
For additional information circle MD 37 on Page 161 





Motor Testing Tachometer 
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Recommended for 
production testing 
synchronous or induc- 
tion motors, gear mo- 
tors and generators, 
type 48K precision 
tachometer has total 
speed range without 
adapters of from 360 
to 4000 rpm. Head 
adapters can be ob- 
tained for checking 
high speed universal or extreme low speed gear mo- 
tors. Any one of ten ranges can be selected by rotary 
switch, and no damage results from overspeeding up 
to 8000 rpm regardless of setting. Manufacturer: 
Metron Instrument Co., 432 Lincoln St., Denver 9, 
Colo. 


For additional information circle MD 38 on Page 161 





Two-Speed Timer 


Providing for se- 
lection of either 6 or 
60-minute adjustable 
timing intervals, 
Mark-Time two-speed 
timer can be used in 
ranges, electrical ap- 
pliances and industri- 
al equipment. Utiliz- 
ing center-stud 
mounting, timer and 
its dial are secured 
to panel with single 
washer and nut. Unit 
measures 211/16 
inches in diameter 
and 1% inches in 
depth behind panel. 
Full 360-degree sweep 
of dial is employed 
for both 6 and 60-minute timing. Each dial is divided 
into six major divisions, numerals of which feature 
large first digit and small zero to indicate 1 minute 
on 6-minute operation and 10 minutes when on 60- 
minute cycle. Manufacturer: M. H. Rhodes Inc., 28 
Bartholomew Ave., Hartford, Conn. 

For additional information circle MD 39 on Page 161 
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HELPRUL LITERATURE 


FOR 


74. Fuel-Resistant O-Rings 


Parker Appliance Co.—Bulletin 934 covers 
O-rings specially compounded for aircraft use 
in sealing fuel systems. Application of four 
fuel-resistant compound types is discussed, 
with tabulation of physical properties and 
percentage volume change under variety of 
conditions. Dimensions of O-ring sizes are 
listed; and molding of special diaphragms, 
gaskets and other sections is discussed. 


75. Relays 

Phillips Control Corp.—i2-page illustrated 
catalog No. 7 lists line of relays suitable for 
electronic and industrial control, signal and 
traffic control, radio, communications and 
aircraft. 


76. Air Filter 


Dollinger Corp.—8-page illustrated bulletin 
describes Staynew model A-3 automatic self- 
cleaning type air filter. Designed for filter- 
ing large air volumes and heavy dust loads, 
unit utilizes filter elements consisting of two 
endless curtains carried on roller chains which 
are driven by sprockets keyed to shafts of 
curtain rollers. 


77. Non-Rotating Air Motors 


Bellows Co.—16-page illustrated bulletin 
BM20-R covers line of nonrotating, double- 
acting, reciprocating power units with built- 
in valve, valve operating controls and inde- 
pendent piston stroke speed controls. They 
are built with either mechanically or elec- 
trically operated valves for use in repetitive 
push, pull or lifting operations. 


78. Hydraulic Equipment 

Commercial Shearing & Stamping Co.—8- 
page illustrated ‘‘Oil Hydraulic Products’’ 
bulletin covers line of hydraulic valves, cyl- 
inders, pumps and motors and manually op- 
erated units. Types, capacities, controls and 
dimensions of various units are included. 


79. Hand Pumps 

Romec Pump Co.—4-page illustrated cata- 
log No. 4-25 discusses Utility Master hand- 
operated vane type rotary pumps which de- 
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86. Sleeve-Bearings 


Evans Bearing Div.—4-page illustrated bul- 
letin entitled ‘‘Fusion Bonded Bearings’’ de- 
picts how company can supply completely 
precision machined babbitt lined steel, cast 
iron or bronze-backed split or full round sleeve 
bearings to specifications. 


87. Mercury Relays 

Ebert Engineering & Mfg. Co.—4-page il- 
lustrated bulletin No. 48 concerns redesigned 
line of mercury plunger relays. Outline draw- 
ings and technical data are included. 


88. Stainless Stee! Tubing 


Carpenter Steel Co., Alloy Tube Div.—92- 
page illustrated data book contains detailed 
engineering information on selection, fabrica- 
tion and use of stainless steel tubing and 
pipe. Data on physical properties and cor- 
rosion and heat resistance provided by vari- 
ous types are listed. Book gives information 
on tolerances, sizes and shapes of stainless 
tubing and pipe produced by company. 


89. Powder Metal Parts 


United States Graphite Co.—264-page il- 
lustrated publication ‘‘Gramix—a Product of 
Powder Metallurgy’’ covers in detail typical 
parts and applications cf powder metal parts. 
Design factors, general characteristics and pro- 
duction methods are covered and sizes, types 
and specifications of products are listed, 
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90. Alloy Castings 


American Brake Shoe Co., Electro-Alloys 
Div.—6-page illustrated folder T-171 is en- 
titled ‘‘Solving Corrosion Problems with Chem- 
alloy High-Alloy Castings.’’ Bulletin features 
two charts to aid in selection of proper al- 
loy for various corrosive conditions. Various 
alloy types with composition and mechanical 
properties of each are detailed. 


91. Thermocouples 

Bristol Co.—56-page illustrated bulletin No. 
P1238 presents detailed information on ther- 
mocouples, protection tubes, insulators, ex- 
tension wire "and other pyrometer accessories. 
Tables of calibration data for commonly used 
base metal and rare meta] thermocouples are 
included. 


92. Bus Ducts 


Westinghouse Electric Corp.—12-page illus- 
trated booklet B-4271 explains uses of bus 
ducts in secondary power distribution sys- 
tems. Publication illustrates four types of 
bus ducts available and tells where each 
type is applicabie. Attention is given to con- 
struction and installation features. 


93. Push-Pull Controls 

Simmonds Products, Inc.—4-page illustrated 
folder ‘‘Simmonds Precision Built Push-Pull 
Controls’ describes device for transmitting 
mechanical motion from convenient point of 
application to remote point of operation. 


FOR MORE INFORMATION 


on developments in “New Parts” and “Engineering Department” 
sections—or if “Helpful Literature” is desired—circle correspond- 
ing numbers on either card below. 





liver up to 10 gallons per minute. Pump op- 
erates in either direction of rotation and can 
be mounted in any position. Various accessor- 
ies for special applications are covered. 


80. Motor Control System 


Brown-Brockmeyer Co.—2-page illustrated 
bulletin No. 860 describes ‘‘Dyna-Speed’’ elec- 
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81. Air-Operated Devices No Postage Stamp Necessary if Mailed in the United States MORE 
Mead Specialties Co.—48-page illustrated 
**1949 Industrial Air Power’’ catalog and en- 4c POSTAGE WILL BE PAID BY— o_o 
closed price list cover line of air cylinders and Leieaeniiisanal 
pe devices for variety of industrial ae 
app bs 
‘eR 
82. Hydraulic Control Valves MACHINE DESIGN — 
Hydraulic Equipment Co.—4-page illustrated Penton Building comand 
file V 15-10149 is descriptive of Hydreco tank Lommel 
mounting V15 series control valves with ca- Reader's Service Dept. CLEVELAND 13, OHIO en 
pacities up to 5 gallons per minute. One to mpi 
three plungers individually control one to 
three single or double-acting hydraulic cylin- 
ders and can be arranged to operate in any 
desired sequence in valve housing. 
83. Cemented Carbide Tools M. D. N 
. D. Numbers MACHINE DESIGN 8-49 
Kennametal Inc.—78-page illustrated cata- 
ia‘cover completely in ‘of cemented. ca +2 06 6 et en 
bide tools, their applications, specifications and 2 22 42 62 82 102] Cleveland 13, Ohio 
characteristics. 3 23 43 63 83 103 , i 
i iecaitiin tans 4 24 44 64 84 104] Please send literature or detailed information on 
» 5 25 ; i 
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10 30 50 70 90 110} ~ 
85. Carbon Products 11 31 «51 71 «9T (WN 
United States Graphite Co.—64-page il- 12 32 52 72 92 112 | COMPANY 
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94. Light Metal Fabrication 

Colgate Mfg. Corp.—20-page illustrated bro- 
chure is entitled ‘‘Points to Check in Se- 
lecting a Sheet Metal Fabricator Specializing 
in Aluminum, Magnesium and Stainless Steel.’’ 
It explains ways in which organization func- 
tions: as contract manufacturer; as com- 
plete manufacturing department; and as in- 
tegrated design, tooling, production, finishing, 
assembly and packaging service. 


95. Metal Preservation 

American Chemical Paint Co.—Seven folders 
describe metal preservation processes, They 
include Alodine for aluminum, Deoxidine metal 
rust remover, Duridine metal cleaner, Grano- 
dizing zinc phosphate coating for steel, Lith- 
oform which makes paint stick to galvan- 
ized iron, Rodine for pickling and Thermoil- 
Granodine for protection against rust and 
wear. 


96. Centrifugal Pumps 

Ingersoll-Rand Co.—8-page illustrated pub- 
lication form No, 7074-C contains description, 
dimensions and performance tabulation for 
close-coupled fractional horsepower Motor- 
pumps, immersion type pumps, sidewall types 
and cradle mounted pumps. 


97. Flexible Hose Products 

American Ventilating Hose Co.—12-page 
illustrated catalog No. 30 contains general 
information and engineering data on light- 
weight strong flexible Filexaust spiral wire 
reinforced hose, Portovent ring reinforced re- 
tractable hose, and Bloflex nonreinfcorced col- 
lapsible hose. 


98. Standard Slide Switches 


Stackpole Carbon Co.—8-page illustrated 
engineering bulletin form RC 7C covers variety 
of slide switches for wide range of electrical 
equipment and appliances. Included are spring 
return, three-position, indent action, push 
type momentary contact, gang and other slide 
switches. 


99. Low Temperature Alloys 

Cerro de Pasco Copper Corp.—2-page form 
J2-11-48 presents physical data on standard 
Cerro-Alloys for low temperature application. 
Given also in both tabular and graphical form, 
are cumulative growth and shrinkage per inch 
compared to cold mold dimensions. 
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literature or detailed information on 


100. Gear Assemblies 

Amgears, Inc. — Bulletin containing eight 
case histories taken from actual jobs covers 
in detail means of reducing gear costs or 
improvement of product using gear assemblies. 


101, Forgings 

Pittsburgh Forgings Co.—64-page booklet is 
pictorial review of step-by-step operations 
in forging of freight car, automotive, farm 
implement and miscellaneous products and 
parts. Space is devoted to engineering, quality 
control and operation control procedures prac- 
ticed. 


102. Expansion Joints 


Chicago Metal Hose Corp.—S8-page illus- 
trated bulletin EJ-49 gives engineering and 
product information on Free-Flexing and Con- 
trolled-Flexing corrugated type expansion 
joints for pipe lines in copper and stainless 
steel construction. 


103. Industrial Reducers & Thinners 


Sherwin-Williams Co. — 10-page pamphlet 
‘‘Industrial Reducers & Opex Thinners’’ dis- 
cusses groups of industrial reducers, circum- 
stances to be considered in selecting proper 
solvent and Opex lacquer thinners. 


104. Timing Motors & Devices 


Haydon Mfg. Co.—20-page illustrated cata- 
log No. 321 presents details of line of syn- 
chronous timing motors, chart drives, timing 
and clock movements. Included also are bat- 
tery charger timers, defroster timers and 
elapsed time indicators. 


105. Electronic Control Device 


Reliance Electric & Engineering Co.—2- 
page illustrated bulletin K-2051 describes elec- 
tronic VSP camber control device designed 
to provide automatic guiding and positioning 
of sheet materials in high-speed web and 
strip processing. 


106. Fastenings Catalog 


H. M. Harper Co.—32-page illustrated 1948 
catalog lists more than 5000 standard non- 
ferrous and stainless steel fastenings and 
gives dimensions, packaging data and prices 
of each. For instant reference, material is 
sectionalized into main divisions of bolts, nuts, 
screws, washers, rivets and accessories. 
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107. Electric Cable Vulcanizers 

Mines Equipment Co.—16-page illustrated 
bulletin RV106, second edition, describes line 
of electric cable vulcanizers and offers sug- 
gestions on use of vulcanizing compounds. It 
also lists variety of molds for popular cord 
and cable diameters. 


108. Forging Rods & Shapes 

Titan Metal Mfg. Co.—4-page illustrated 
folder is entitled ‘‘Titan Forging Rods and 
Shapes.’’ In it are set forth chemical com- 
position of ten brass and bronze alloys used, 
as well as average physical properties of 
forgings made from them. Typical brass 
forgings are depicted. 


109. Photoelectric Cells 


Vickers “Electric Div.—12-page illustrated 
catalog VC-4000 depicts various self-generat- 
ing photoelectric cell applications and lists 
design specifications. Ordering information is 
included also. 


110. Tubular Rheostats 


James G. Biddle Co.—12-page illustrated 
bulletin No. 41-33 describes various styles 
of standard, screw drive, double, graded, 
switchboard, metal caged and non-inductive 
rheostats, Diagrams and examples of various 
applications of rheostats are shown. 


111. Hardsurfacing Electrodes. 


Lincoln Electric Co.—lIllustrated folder ‘‘Lin- 
coln Hardsurfacing Guide’’ charts line of 
hardsurfacing electrodes as to resistance to 
abrasion and to impact, lists applications, and 
explains procedures for use. 


112. Precision Parts 


Kohler Co.—20-page illustrated form A144 
lists various precision parts for aircraft, in- 
dustrial and automotive use including check 
valves, pressure relief valves, restrictors, jet 
engine controls and shut off valves. 


113. Ball Bearings 


Marlin-Rockwell Corp.—4-page form 1528-1 
presents Synthe-Seal standard-dimension ball 
bearings with removable synthetic rubber seal 
for keeping out dirt, grit and moisture. Ad- 
vantages, types, specifications and applica- 
tions are listed. 


114, Electronic Alloys 


International Nickel Co.—26-page booklet 
“Inco Nickel Alloys for Electronic Uses’’ 
indicates electrical and electronic properties 
of 18 high nickel alloys. It cites typical 
uses of these materials and various forms 
in which they are available. 


115. Die & Wear Parts 


Metal Carbides Corp.—36-page catalog No. 
48-WP contains full particulars and prices 
on Talide-tipped centerless grinder blades, 
sheet metal draw dies, wire and tube dies, 
bolt dies, drill jig bushings, gages and solid 
carbide bars and tubes and wear strips. En- 
gineering and design data are included. 


116. Reproducing Equipment 

Ozalid Co.—4-page form illustrates and 
describes Ozalid machines for reproducing 
lines or images in different colors on paper, 
cloth, foil or film. Principle of operation 
is explained, correct machine for individual 
need is covered, and machine specifications 
and short cuts in usage detailed. 


117 Finishes 

New Wrinkle, Inc.—8-page booklet entitled 
‘“‘Making Money with New Wrinkles in Fin- 
ishing’’ gescribes organic finish suitable for 
application to practically any surface and which 
develops textured surface during drying phase. 


118. Pneumatic Cylinders 


James L. Entwistle Co.—12-page illustrated 
catalog No. 20A contains dimensions, or- 
dering information, prices and parts list for 
nonrotating noncushioned pneumatic cylinders 
having bore sizes from 1% to 10 inches in dia- 
meter and suitable for operating pressures 
up to 110 pounds per square inch. 


119. Permanent Magnets 


General Electric Co.—28-page illustrated 
manual ‘‘Permanent Magnet Catalog’’ pre- 
sents information on cast and sintered Al- 
nico permanent magnets as well as special 
magnetic alloys such as Cunico, Cunife, Sil- 
manal and Vectolite. In addition to stocked 
magnets, dies available for sintered Alnico-2 
cylinders and hollow cylinders are listed. 


120. Stampings & Assemblies 


Reynolds Metals Co.—2-color brochure ex- 
plains many inherent advantages of using 
aluminum stampings and assemblies for wash- 
ing machines, automatic bottle dispensers and 
related products. Manufacturing facilities and 
types cf finishes available are listed also. 
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Save on production costs. Scovill’s UNI- 
FLARE is two-piece fitting that is se/f- 
flaring. No preliminary flaring opera- 
tion—no flaring tools needed—no 
tube cracking that s times 

panies flaring. And you can use 
lighter, less costly tubing. 








Flaring Cone Thrust Collar 
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37° Flare 


Assure tighter seal. Scovill’s UNIFLARE 
kes the rec ded 37 degree 
flare without weakening the -tube. 





Special brass alloy permits more 
tightening. 





Provide greater strength. Scovill’s UNIFLARE has triple the strength of 
@ compression fitting. Exhaustive pressure tests -prove that the 
tube will burst (but not at the joint) before the UNIFLARE fitting will 
leak. The assembly illustrated above was subjected to such a fest. 


Allow for frequent disassembly. Scovill's UNIFLARE can be taken apart and re- 
assembled many times without weakening the seal. 


UNIFLARE is available in a complete range of sizes for tubing Y% Si 
in. through 1 in. O. D. and in all standard shapes. Fully tested and Kt 


approved by the Underwriters’ Laboratories, Inc. 


You can safely specify UNIFLARE for refrigeration, etc. The inverted flare and 
taper of nut thread toward wrench end help keep out condensate. 


HOW DOES IT WORK? 


One turn of the nut shears off the thrust collar, clamping it onto the 
tube; further tightening forces the tube over the flaring cone and 
makes the seal. No flaring tools needed . . . no separate flaring 
operation ... no cracked tubing to worry about. 


Investigate UNIFLARE for oil, air, water 
or hydraulic lines. Write on company 
letterhead for a working sample. Ad- 


dress Screw Machine Products Divi- 
sion, SCOVILL MANUFACTURING 
COMPANY, 50 Mill Street, Waterbury 


91, Conn. 


—The Complete, Self-flaring Tube Fitting Pad 
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Heuicatiy-wounn STRAIN GAGES offer a so- 
lution to the problem of measuring small tensile and 
compressive stresses. Eliminating the difficulty of 
securing the conventional flat strain gage to a metallic 
strip small enough to measure low stresses of one to 
100 psi, the new gage uses wire wound on a circular 
rod or tube. The wire is insulated from the rod and 
cemented to it. Tension applied to the rod increases 
its length but decreases its periphery, producing com- 
pression and decreased electrical resistance in the 
wire. Compression of the rod results in tension in 
the wire and increased electrical resistance. Patent 
2,467,752 assigned to the Foxboro Co. by Wilfred H. 
Howe. 


R equmine NO LUBRICATION, the axle suspen- 
sion system covered in patent 2,467,721 makes use 
of rubber in torsion and compression to obtain the 
desired spring action. Suspension arms are secured to 
the frame and axle through rubber bushings. Vertical 
deflection of the axle is resisted by these rubber 
bushings, and as vertical deflection occurs, horizon- 
tal movement of the suspension arm pivot pins re- 
sults in the compression of rubber blocks or pillows 
and consequent damping action. Flexibility of the 
system can be varied at the time of installation by 


























variation in the torsion and compression under which 
the bushings and blocks are assembled. Frank W. 
Avila has assigned the patent to International Har- 
vester Co. 


Sreprep SPEED VARIATION using an adjustable 
pulley is accomplished with a mechanism that causes 
the effective pulley diameter to be varied in definite 
steps. Two halves of the pulley are telescopically 
mounted on the motor shaft and urged together by a 
bellows thermostat, but are prevented from relative 
axial movement by the engagement of a spring finger 
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Moseworttey lepers 


in peripheral grooves in one of the pulley hubs, Ex- 
pansion of the bellows due to temperature rise drives 
the two pulley sections closer together whenever the 
axial pressure is sufficient to force the spring finger 
over into the next groove, causing the belt to run at a 
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larger pitch diameter and greater speed. Axial force 
is spring adjusted to control the temperatures at 
which the speed changes take place. Originally ap- 
plied to the blower on a warm air furnace, the device 
is described in patent 2,459,377 which has been grant- 
ed to William W. Hallinan. 


A vromatic CLUTCHING for connecting a driven 
to a driving member after the latter has come up to 
operating speed is described in patent 2,458,389. 
Centrifugally-controlled planetary gearing is employed 
so that when a drive pulley is started, a flyball arm 
is held in its retracted position by a spring and the 
planetary pinion rotates around a sun gear on the 
driven shaft. When the driving member is up to 
speed, the flyball governor arm engages a lever on 
the planetary gear cage, locking planetary and sun 
gears together and causing the driven shaft to be 
turned. The device, patented by Henry E. Korum and 
assigned to Deere & Co., was first used to transmit 
power to the feeding mechanism of crop treating ma- 
chines, such as hammer mills, corn shellers, etc., 
where it is necessary for the cutter to be at operating 
speed before starting to feed in the material being 
processed. The device will also disconnect the driven, 
or feeder shaft if the driving, or cutter shaft slows 
down, thereby preventing excess loading and jamming 
of the equipment. 
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CLE 7% BO. 8 we DUNE DATA SHEET 
RU: ite Vale), Mi akaad, tc NO. 3 


Useful Information to Help You Select 


Simplify ORDERING, INSPECTION and IN- and Specify the Right Alemite 
VENTORY CONTROL. Specify Alemite Fitting for Every Bearing 
part numbers on your blueprints. 





PIN TYPE FITTINGS 


The original lubrication fitting developed by Alemite. Named after the 
positive locking of the Pin Type Coupling on the cross pin of the fitting. 








M-336 359 PART THREAD FITTING LENGTH 
seen Panpaibiie . NO. SIZE ANGLE OVERALL 
A-336 yy” P.T. Straight a” 
M-336 Yy” P.T. Straight tad 
A-359 %” P.T. Straight 134” 
A-358 ¥y” P.T. 90° 1%” 
A-850 Yq” P.T. Straight 1314,” 
A-684 yy” P.T. 45° t%,”" 














MOGUL DOT FITTINGS 


Similar to the Dot Fittings above, except larger and more rugged to with- 
stand hard industrial use on heavy machinery. 








PART THREAD FITTING LENGTH 
NO. SIZE ANGLE OVERALL 
1489 Y%4” P.T. Straight 17%" 
1490 Y%4” P.T. 90° 11g” 
1491 Y%” P.T. 60° 1214” 
1492 %”" P.T. 45° 2 














STANDARD DOT FITTINGS 


Commonly used on heavy duty machinery such as contractors’ equipment, 
wood working machinery, canning machinery, etc. Gun coupling screws on 
to the fitting thread, making a positive seal. 








PART THREAD FITTING LENGTH 
NO. SIZE ANGLE OVERALL 
1461 Yay” P.T. Straight 14” 
1463 Ya” P.T. 90° hg 
1464 Yy” P.T. 60° 1%” 
1465 ¥” P.T. 45° 1714” 
1466 Yq” P.T. 20° 14%” 
1475 4%” P.T. 90° 1%” 
1476 4” P.T. 60° 11%” 
1477 Y%” P.T. 45° 1714” 
1478 Y4* P.T. 20° 1%” 






























FREE—Reprints for engineers, draftsmen, and all plant men. Anether Product 
You may obtain a complete set of these data sheets cover- STEWART 
ing all Alemite Fittings. Simply write to Alemite, 1804 Diver- 
Modern Lubrication Methods sey Parkway, Chicago 14, Illinois. WARNER 


That Cut Production Costs 
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Peter P. Ruppe 


Marvin W. Smith 


Allen H. Candee 


OF MACHINES 


Peter P. Ruppe has been appointed general manager of Hapman Con- 
veyors Inc., Detroit. Mr. Ruppe received his mechanical engineering degree 
from Michigan State College and has been employed as design engineer with 
Bohn Aluminum & Brass Co., Lansing Engineering Co., and Briggs Manufac- 
turing Co. He left Briggs to become project engineer on process machinery 
with the United States Rubber Co. Prior to his present appointment he 
was chief engineer of Hapman Conveyors. 


Marvin W. Smith, executive vice president of Baldwin Locomotive Works, 
Philadelphia, was recently elected president and chief executive officer of 
the company. He came to Baldwin from Westinghouse Electric Corp., where 
he served as vice president in charge of engineer- 
ing and research. He came to that firm shortly 
after graduation from Texas A and M in 1915. As 
a student engineer with Westinghouse he was 
selected by the late Benjamin G. Lamme for a 
special course in design engineering. He was ap- 
pointed division engineer in 1930 and was in charge 
of the design of many large generators, such as 
those for Hoover and Norris Dams. In 1936 Mr. 
Smith was named manager of engineering and was 
elected vice president in charge of engineering 
and research at Westinghouse in 1939. 


The American Gear Manufacturers Association 
announces that the 1949 recipient of the Connell 
Award is Allan H. Candee, mechanical engineer, 
The Gleason Works, Rochester, N. Y. Mr. Candee 
obtained his degree in mechanical engineering from 
Cornell University and has been associated with 
Allis-Chalmers Mfg. Co., Johns-Manville Co., and 
the Falk Corp. He has been with The Gleason Works since 1923. Mr. Candee 
holds more than thirty patents on methods, machines and tools for generating 
gears, and is the author of numerous engineering society papers, magazine 
articles and other material on gearing. He is also a member of the Amer- 
ican Society of Mechanical Engineers. He has served AGMA in various ca- 
pacities since 1929, as a member of the executive committee for two terms 
and as chairman of a number of technical committees. The Edward P. 
Connell Award is made to Mr. Candee in recognition of his many valuable 
contributions to the gearing industry’s technical knowledge and literature over 
the past three decades. 


W. R. Leopold is now design engineer, Special Products Div., M. W. 
Kellogg Co., Jersey City, N. J. Mr. Leopold received his mechanical engi- 
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aes 


—without the wasteful 





a vacuum frame; develop it in standard photographic 
solutions—do the whole job under normal lighting . . . 
with increased efficiency. It gives you savings, too, 
in subsequent reproduction 

work . . . for you can print 

at uniform, practical speeds 

... maintain a continuous 

production run. 


ar en, Se ee 


asin atta nt 





Savings in the drafting room 

. . » because Kodagraph Autopositive 
intermediates protect your valuable origi- 

nals against machine wear and tear. . . 

agairtst frequent handling and thumbing 

over, too. What's more, this new photo- 
graphic paper allows you to reclaim old, 
soiled, or opaque originals— without expensive 
redrafting. And it gives you photo-lasting file 
copies that will not turn yellow, offset, or otherwise 
deteriorate. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


“Kodak” is a trade-mark 





Soungs everywhere. .»when you use 


this new, low-cost photographic intermediate paper 


Savings in the reproduction 
department. .. because Kodagraph 
Autopositive Paper produces positive 
photographic intermediates directly 


step. Furthermore, you can ex- 


pose it in your direct-process 
or blueprint machine . . 


Kodagraph Autopositive Paper 



















negative 





’ Savings in the shop... because Kodagraph 
Autopositive intermediates produce sharper, 
cleaner blueprints and direct-process prints— 
prints that are easier to read . . . that reduce the 
possibility of errors. You're sure of top-notch 
results time after time because your intermediates 

are of original quality — or 
better . . . and are longer 
lasting, with dense black, 
nonfading photographic lines 


on a durable, translucent base. 


. or in 


Savings everywhere... when you start using this new, 
low-cost photographic intermediate paper. Try it soon and seel 


Write today for the free booklet, “The Big New Plus.” It 
tells more of the story of Kodagraph Autopositive Paper — more 
of the reasons why you or your local blueprinter can process 
it with substantial savings in time, 


labor, dollars. 


Mail coupon for FREE booklet 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me a copy of “The Big New Plus”— 
your booklet about Kodagraph Autopositive Paper 
and the other papers in this new Kodak line. I have 
OC direct-process [] blueprint (1 contact printing equipment. 
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Street 
City 
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neering degree from Illinois Institute of Technology 
and his master’s degree from Stevens Institute of 
Technology. Prior to joining the Kellogg company he 
was with Wright Aeronautical Corp. where he served 
as test engineer, stress analyst and design engineer, 
gas turbine division. He is a member of the Amer- 


ican Society of Mechanical Engineers. 
-¢* 





Appointment of C. E. Hammond as quality engi- 
neer of the Shippensburg, Pa. division of SKF Indus- 
tries Inc., has been announced. Mr. Hammond joined 
the firm in 1947. Previously he had been with Fair- 
child Engine and Aircraft Corp., Hagerstown, Md. 

> 

Melvin N. Osborn is now senior layout draftsman 
at the Allison Division of General Motors Corp., 
Indianapolis. Prior to this post he was project en- 
gineer at Wayne Pump Co., Fort Wayne, Ind. 

> 








Fairbanks, Morse & Co., Beloit, Wis. announces the 
appointment of Ervin L. Dahlund as chief engineer of 


the diesel engineering department. 
~ oR 


Lee Douglas has been named chief engineer of 
Piasecki Helicopter Corp., Morton, Pa. Formerly he 
was chief engineer and general manager of Kellett 
Aircraft Corp., North Wales, Pa. He joined Kellett 
in 1944 and prior to that time was associated with 
the Brewster Aeronautical Corp., Bell Aircraft Corp., 
and Seversky Aircraft Corp. 

--¢@ 


Recent election of S. Floyd Stewart as president 








CAN BE 


@ A high percentage of all Peerless Motors 
are manufactured to meet the specific operat- 
ing requirements of the equipment with 
which they are to be used. Answering these 
motor problems has given Peerless engi- 
neers an experience that can be yours when 
you call Peerless for advice on motor appli- 
cations. 


You will save time, energy and money by 
turning your motor problems over to Peer- 
less. Call on us by telegram or telephone. 
Increased engineering and production facili- 
ties can be put to work for you promptly. 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 


Manufacturers of Quality Motors for more than 55 years 
Single Phase « Polyphase « Direct Current Motors 


of Leece-Neville Co., Cleveland, has been announced. 
He joined Leece-Neville in 1936 as a research engi- 
neer and has been executive vice president of the 
company since August, 1946. 

J 





Otto C. Reichel is now a designer for the Cater- 
pillar Tractor Co., East Peoria, Ill. He formerly 
held a similar position with R. G. LeTourneau Inc., 
Peoria. 





- 
James W. Mohr, Sr. is now research and develop- 
ment engineer with Kiekhaefer Aeromarine Motors 
Inc., Fond du Lac, Wis. 





es 

Cleveland Pneumatic Tool Co., Cleveland, has an- 
nounced the appointment of Elmer W. Krueger as 
operations manager. He came to Pneumatic in 1922, 
and after several years as designer in the engineer- 
ing department, was appointed assistant chief engi- 
neer of the automotive and aircraft division. 

° 

Bound Brook Oil-Less Bearing Co., Bound Brook, 

N. J., announces the election of W. R. Toeplitz as vice 


president in charge of engineering research. 
© 








Appointment of Harry R. Reynolds as consulting 
engineer and Howell L. Potter as chief engineer has 
been announced by Fafnir Bearing Co., New Britain, 
Conn. Mr. Reynolds has been with Fafnir since the 
company’s formation in 1911. Mr. Potter has been 
with the company for 15 years, serving as assistant 
chief engineer in recent years. 


ERE’S MOTOR EXPERIENCE THAT 





ALL Poerbess. Motors. ARE PEERLESS REGISTERED 
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INCREASE YOUR PROFIT MARGIN 
WITH OSTUCO TUBING | he ciDibads dia 


crease your profit 
margin is to cut costs. 
And on a surprisingly 
wide range of products from airplanes to fountain pens, manufac- 
turers are cutting production costs and, at the same time, improving 
quality, with Ostuco tubing. Ostuco can pass along important 
economies in cutting, bending, swaging, tapering, threading, ex- 
panding and many other operations because of specialization in 
and complete modern facilities for the forging and fabricating 
of tubing. Investigate the profit possibilities in using Ostuco tubing 
for your product . . . our prompt deliveries will enable you to oper- 
ate with lower inventories. Write direct or to our nearest Sales 
Office for new free booklet ‘‘Fabricating and Forging Steel Tubing." 
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THE OHIO SEAMLESS TUBE COMPANY 


Plant and General Offices: Shelby 5, Ohio 


Sales Offices: CHICAGO, Civic Opera Bidg., 20 North Wacker Dr, * CLEVELAND, 1328 Citizens Bldg. * DAYTON, 1517 E. Third Street * DETROIT, 2857 E. Grand 
Blvd. * HOUSTON, 633 Avenue W, Central Park * LOS ANGELES, Suite 300-170, So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. © NEW YORK, 70 East 
45th St. © PHILADELPHIA, 1413 Packard Bidg., 15th & Chestnut * ST. LOUIS, 1230 North Main St. * SEATTLE, 3104 Smith Tower * SYRACUSE, 501 Roberts Ave. 
CANADIAN REPRESENTATIVE: Railway & Power Corp., Ltd., NEW GLASGOW, MONTREAL, NORANDA, NORTH BAY, TORONTO, HAMILTON, WINDSOR, WINNIPEG, EDMONTON, VANCOUVER 
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coe. a Why did 3 fini 


Automobile Manufacturers’ 


Switch to “COMPO” 


FOR CLUTCH RELEASE SHAFT BEARINGS? 


*NAMES ON 
REQUEST. 
































They found “COMPO”: 


1. Saved the cost of two grease fillings, the time for drilling and 
lapping, and eliminated the need for frequent lubrication. 


2. Simplified design problems, speeded assembly and resulted 
in trouble-free operation and minimum maintenance. 


Made from pure metal powders, “COMPO” Bearings are die- 
formed to shape, alloyed at high temperatures, finished to exact 
dimensions, and vacuum-impregnated with lubricant. They can be 
depended upon for countless hours of trouble-free operating serv- 
ice. Self-lubricating qualities make them ideal for use in inacces- 
sible spots. The lubricant is sealed in, free from dirt, and an even 
lubricating film is always present. 

“COMPO,” and other Bound Brook Bearings, are showing 
savings like these not only in other automotive applications, but 
wherever moving parts must run true, smooth and free from 
friction. Thousands of sizes can be made from existing dies; 
hundreds of sizes in stock for prompt shipment. 

Whatever may be your bearing requirements, consult a Bound 
Brook engineer. Mail the coupon below today. We're saved time 
and costs for others. We can do the same for you. ' os 


Many types of structural parts can be made of 
“COMPO.” On large volume requirements, their use 
effects great ings by eliminating machining nor- 
mally needed to hold required tolerances. 


ler 
BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS - BUSHINGS WASHERS + PARTS 
BOUND BROOK, N. J. ESTABLISHED 1883 











. 
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Bound Brook Oil-Less Bearing Co. 
Bound Brook, N. J. 


OC I would like to talk to one of your engineers about 








© Please send me a copy of your “COMPO” Bearing Stock List. 
Name Title 


Company 
Street 








.City State 
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The Engineer's Library 


Constructive Uses of Atomic Energy 


Edited by S. C. Rothmann; published by Har- 
per & Brothers, New York; 258 pages, 6 by 9 
inches, clothbound, available through MACHINE 
DESIGN $3.00 postpaid. 


Atom has become the byword to a new world which 
as yet is somewhat remote. Scientists have had dif- 
ficulty in transmitting what they know to engineers 
not conversant with the various aspects of this new 
source of power. This book is a compilation of articles 
submitted by the leaders in atomic research; it is 
a view of atomic energy from “the outside looking 
in.” The haze is lifted to reveal tremendous poten- 
tialities. 

Arthur H. Compton, L. W. Chubb, Samuel K. Al- 
lison, M. Blau, H. Etherington and many other de- 
scribe specifically and clearly the atom in every 
phase. Physical properties, radioactivity application, 
industrial use of atomic power, radioactive tracers 
in metallurgical research, atomic engines for air- 
craft, ceramics and nucleonics and the medical uses 
of atomic energy are included in the repertoire of 
well-written papers. 

This book is of importance for the interested lay- 
men, engineers and industrial executives because it 
offers abundant evidence to substantiate the fact 
that the technology of the atom is rapidly becoming 
an integral part of American industry. 


i. oe he 


Engineering Optics 


By K. J. Habell and Arthur Cox, published by 
Pitman Publishing Corp., New York, N. Y.; 410 
pages, 5% by 9 inches, clothbound; available 


through MACHINE DESIGN, $7.50 postpaid. 


Demand for precision as well as cheap and rapid 
production has led to the adoption of optical methods 
in many branches of engineering today. Such meth- 
ods can be used in a variety of ways, from tool in- 
spection on the one hand, where meticulous accuracy 
is of paramount importance, to certain types of final 
inspection on mass-produced articles where a reason- 
able degree of accuracy has to be combined with 
speedy operation. The fact that, when properly used, 
they may lead to considerable economy in time and 
labor means that it is of importance to know what 
can and what cannot be accomplished by optical 
means, and to realize the basic principles to be ob- 
served in the design and use of optical equipment. 

In this treatise the authors make a critical survey 
of the most important optical methods and instru- 
ments that are applicable to engineering practice. 
Two theoretical chapters on the properties of ideal 
systems are included, and other chapters deal with 
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Houdaille-Hershey makes 


better shock absorbers at lower cost with 


J&L free-machining ELECTRICWELD 


When production runs into thou- 
sands of units daily, every possible 
saving in material and labor costs in 
each shock absorber is vital to efh- 
cient manufacturing. Houdaille- 
Hershey Corporation, Buffalo, New 
York, reduced manufacturing costs 
when it changed from more expen- 
sive cold-drawn tubing to J&L free- 
machining ELECTRICWELD Tub- 
ing for the main cylinder of precision- 
built hydraulic shock absorbers. 
This special J&L tubing is made 
from resulphurized, open-hearth steel. 
The resulphurizing imparts the de- 





(Above) Multiple spindle broaching machine at 
the Houde Engineering Division of Houdaille- 
Hershey Corporation that machines the inside 
diameter of J&L ELECTRICWFiD Tubing to 
1/4000” tolerance. 


(Left) Aeroplane-type shock absorbers on the pro- 
duction line at the Houde Engineering Division, 
Houdaille-Hershey Corporation, Buffalo, N. Y. 


sired free-machining quality required 
by Houdaille-Hershey for broaching 
the interior surface of the cylinders 
with uniform precision to a toler- 
ance of 1/1000 of an inch. 

Becaus: J&L controls every step 
in themanufactureof ELEcTRICWELD 
Tubing from raw materials to fin- 
ished product, it can give you the 
exact grade of steel you need to 
help you make a better product, 
faster, and at a lower cost. 

If you use tubing in the manufac- 
ture of your product investigate J&L 
ELECTRICWELD Tubing. Writetoday 


JONES & LAUGHLIN STEEL CORPORATION 


From its own raw materials, 
J&L manufactures a full line of 
carbon steel products, as well as 
certain products in OTISCOLOY 
and ja.toy (hi-tensile steels). 
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PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 
ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL 
PRODUCTS + ‘‘PRECISIONBILT’’WIRE ROPE » COAL CHEMICALS 


STEEL 
TUBING 





























for your copy of our new booklet: 
“J&L Evectricwetp Tusinc for 
more strength with less weight.” 


Jones & Laughlin Steel Corporation 
410 Jones & Laughlin Building 
Pittsburgh 19, Pa. 


Please send me your booklet: “J&L 
ELecTRicwELD Tusinc for more 
strength with less weight.” 


NAME 





TITLE 





COMPANY = 


ADDRESS 
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solves 
many problems 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 
ed directly to size. 














Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


446 HALL AVE. 
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Purebon~ 


‘PURE CARBON CO., INC. 


ST. MARYS, PA. 


microscopes, telescopes and other optical instruments, 
with the effects of light and illumination and with 
the methods of optical projection. 

Intended primarily for the engineers using optical 
equipment, the book is richly illustrated with com- 
prehensive diagrams and drawings and contains two 
dozen useful tables. 


oe © Oe 
Descriptive Geometry 


By B. Leighton Wellman, professor of me- 
chanical engineering Worcester Polytechnic In- 
stitute; published by McGraw-Hill Book Co. Inc., 
New York; 508 pages, 6 by 9 inches, clothbound; 
available through MACHINE DESIGN, $4.00 post- 
paid. 

Traditionally, descriptive geometry has been taught 
as a course in visualization; the unimaginative stu- 
dent has been foredoomed to failure. This book, 
written for the student, engineer and industrial 
draftsman, places the emphasis on logic, not imagina- 
tion. 

In topics and sequence this book follows closely 
the standard pattern of descriptive geometry texts 
except that the discussions are somewhat expanded 
to provide greater clarity. Practical applications have 
been emphasized, especially with respect to surfaces, 
their representation, intersections and development. 
Double-curved surfaces, important in ship, automobile 
and aircraft construction, are given more than usual 
space. The principle of the cone-locus is thoroughly 
explained. Convolute surface, adaptable in the design 
of surfaces, is emphasized. Cardinal principles are 
stated in the form of rules to provide review in as 
few words as possible. 

Excellently presented with an abundance of graph- 
ical work to support discussions and with sufficient 
problem study to facilitate understanding, this text 
simplifies the approach to the all-important subject, 
descriptive geometry, and should, by stressing logical 
reasoning, assist in the development of that visualiz- 
ing power necessary to all in the engineering field. 





Society of Motion Picture Engineers has prepared 
a 129-page booklet consisting of papers presented at 
the symposium on high speed photography during 
the October 1948 convention. Specific topics discussed 
include electrical flash photography and a new high- 
speed stroboscope, lamps and motion picture equip- 
ment for high-speed photography, methods of analyz- 
ing high-speed photographs, and the uses of high- 
speed photography in the armed services, automotive 
and other industries and research. Entitled High- 
Speed Photography, the booklet may be obtained from 
the Society of Motion Picture Engineers, 342 Madison 
Ave., New York 17, N. Y., for $1.50. 


American-British-Canadian Unified Screw Threads 
as applied to fasteners such as bolts, screws, and nuts 
is the subject of a book published by the Industrial 
Fasteners Institute. Proceedings of Fastener Manu- 
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NOW ...get Lok-Thred’s 
greater strength . . more positive 
locking action . . in any size 


stud, bolt or screw 


Are you making full use of LOK-THRED’S 
proved advantages—and its availability in any 
size or type of threaded fastener? 

The revolutionary LOK-THRED design locks 
securely and becomes tighter in service . . . has 
much higher fatigue limits and is stronger in both 
tension and torsion than ordinary American 
National Threads...does not require selective fits: 

These and other LOK-THRED features may 
offer important application advantages in your 
products. For full information, write for LOK- 
THRED booklet, today. 





Note Lok-Thred’s larger cross 





section . . . and flat root surface 
; instead of a relatively sharp 
' “Vv”... as compared to the 


American National Thread 
form. Here’s the secret of Lok- 
Thred’s greater strength. 








we 
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LOK: THRED 





THE NATIONAL SCREW & MFG. CO. 


Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 So. Garfield Ave., Los Angeles 22, Cal. 
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Silicones Pay Off 
In a Buyer’s Market 


Your customers are demanding more for their 
money. Offer them better performance, longer 
life, greater reliability or reduced maintenance 
costs and they’ll listen. Design all four of those 
basic sales appeals into your product and they’ll 
buy. You can do that in many cases by taking 
advantage of the exceptional stability of Dow 
Corning Silicones. 

For example, you can give your customers 
permanent lubrication by using DC 44 Silicone 
Grease. DC 200 Silicone Fluids enable you to 
design more co os hydraulic systems or 
make wider use of viscous damping. You can 
increase the power per pound ratio in electric 
machines by 50 to 100 per cent and you can 
increase the life of electrical equipment by a 
factor of 10 through use of Dow Corning 
Silicone —Class “‘H” —Electrical Insulation. 





PHOTO COURTESY THE ELECTRIC PRODUCTS COMPANY 


DC Silicone Electrical Insulation a DC 44 Silicone 
Grease improve perfor and 
increase the life of E. P. Electric ‘Chaseis Dynamometers. 





a pical application for Dow Corning Silicone 
Electrical be ulation is the Electric Chassis 
Dynamometer made by The Electric Products 
Company of Cleveland. Complete rformance 
testing of automobile engines without actual 
road tests makes it necessary for the armature 
coils to absorb so much energy that o rating 
temperatures are in the range of 400° F. Under 
such severe conditions, only Silicone Insulation 
and DC 44 Grease give long and trouble-free 
service. 
Among many other applications, Silicone Insula- 
tion is used in building compact, high powered 
solenoids; portable welding transformers; bus 
nerators and industrial motors. For more 
information about Dow Corning Silicone Elec- 
trical Insulation, write for pamphlet No.G11B8. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta « Chicago « Cleveland + Dallas « Los Angeles « New York 
in Canada: Fibergias Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 


} 
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facturers’ Symopsium is a 100-page book containing 
thirteen papers giving the background of internation- 
al agreement, description and analysis of the new 
standard, and discussion of its effect on. fastener 
manufacture. The book is available from the Indus- 
trial Fasteners Institute, 1550 Hanna Building, Cleve- 
land, Ohio, for $1.50. 


Manufacturers’ Publications 


Comprised entirely of papers submitted in the 
Award Program, Design for Welding presents solu- 
tions of individual welding problems which, although 
not intended to be authorative or exhaustive studies, 
present practical approaches capable of lending 
themselves to other design applications. Replete 
with diagrams, tables and discussions, the book should 
serve as a good reference for those whose design 
work calls for welding or whose design may profit 
by use of welding. The 1020-page book can be pur- 
chased from The James F. Lincoln Arc Welding 
Foundation, Cleveland 1, Ohio, for $2.00 in the U.S.A. 
and $2.50 elsewhere. 


Intended primarily for use by design engineers and 
others of the electrical industry concerned with the 
application and use of electrical steel sheets, in coils 
and cut lengths, for rotating machines, transformers 
and other forms of electrical devices requiring lam- 
inated core materials, a 180-page booklet, U. 8S. 8. 
Electrical Steel Sheets, can be obtained by writing 
on company letterhead to the Carnegie-Illinois Steel 
Corp., Pittsburgh, Pa. 


Steel Plates and Their Fabrication, a 408-page 
book containing a wealth of information on plates, 
the processes by which they are fabricated and com- 
mercially standardized formed plates such as flanged 
and dished heads, is available to engineers, designers 
and fabricators who request it on their company 
stationery. Request should be directed to the Lukens 
Steel Co., Coatesville, Pa. 


A 124-page handbook, Aluminum Structural Design, 
has been issued by Reynolds Metals Company. The 
purpose of the book is to enable the engineer familiar 
with mechanics of materials to design an original 
structure of aluminum or to convert an existing 
structural design from some other material to alu- 
minum. 

Finishes for Aluminum, a 124-page book, furnishes 
basic information on the various processes for apply- 
ing finishes to aluminum as well as the characteristics 
of the finishes so prodyeed. 

Both of these books will be sent to engineers, 
metallurgists and other company officials who re- 
quest them on their company letterhead. All requests 
should be addressed to Reynolds Metals Company, 
2500 So. Third St., Louisville 1, Ky. 
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Two views of a steel mill table roll body cast of 
Meehanite Metal by the Shenango-Penn Centrifugal 
process, assuring exceptional life. Note exterior and 
interior machining. Shenango-Penn facilities include ~ 
modern equipment for economical machine work of i 
virtually every type and to any stage to best meet +, 
your particular needs. de 


{ 


SHENANGO -PENN 


CEMTRIFUCAL 


CASTINGS 


Maybe you can profit by steel mill experience 


HIS conveyor roll is going to save a steel mill 

some money. Because it is a Shenango-Penn 
centrifugal casting of Meehanite Metal, it will hold 
up longer than an ordinary roll . . . won’t need re- 
placement nearly so soon! That’s good economy, 
don’t you think? 


Fundamentally that’s why Shenango-Penn is 
producing symmetrical, annular and tubular parts, 
large and small, ferrous and non-ferrous, for 
many services in many industries. The Shenango- 
Penn centrifugal casting process results in more 
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uniform, pressure-dense parts with finer grain, 
greater strength, superior wear resistance and 
freedom from sand inclusions and blow holes. 
Metal for metal, dollar for dollar, they do a better 
job. It pays! 

As always, we welcome the chance to give you 
further evidence, specific facts, as to why it will pay 
you to specify Shenango-Penn. Send for a free bul- 
letin on our ferrous or non-ferrous made-to-order 
centrifugal castings or on our centrifugally cast 
bronze bushing stock in standard sizes. 


SHENANGO-PENN MOLD COMPANY 


1277 West Third Street - Dover, Ohio 


Executive Offices: Pittsburgh, Pa. 
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International Harvester assures de- 
pendable transmission of hydraulic 
power in its “Farmall” tractor through 
Resistoflex assemblies. Above, Resis- 
toflex assemblies power the hydrau- 
lically operated implements. 


You won't find many applications tougher on flexible 
hose than a farm implement. Yet, despite the constant 
movement, vibration and exposure, Resistoflex assem- 
blies don’t quit. These top grade lines keep hydraulic 
circuits functioning at full efficiency—keep a machine on 
the go. Any time you assure that kind of service, you 
can take customer satisfaction for granted. 


Chances are that Resistoflex lines can do an outstand- 
ing job for you, too. Not only are they completely un- 
affected by flexing and vibration, but they’re really im- 
pervious to hydraulic fluids and oils too. You run no 
risk of clogged mechanisms with this non-eroding hose. 


Learn more about why Resistoflex lines insure against 
excessive replacements and service complaints. Write 
us about your flexible line 
problem today. 


bode Mart Bog — US 6 Con Per OFF 





SYNTHETIC FLEXIBLE PRODUCTS AND PARTS FOR INDUSTRY 








} 


News of 
Manufacturers 


The Lincoln Electric Co. has completed final ar- 
rangements with The Austin Co., Cleveland, O., for 
the construction of an $8,500,000 plant to be erected 
in Euclid, O. The one-story manufacturing plant will 
contain over 850,000 sq ft of floor area on a 65-acre 
site on St. Clair Ave. between E. 222 st. and Babbitt 
Rd. Construction should be complete in 1950 for 
the transfer of all manufacturing operations from the 
present plant, which will be made available for sale 
or lease at that time. 


. 


Acquisition of three standard machinery lines for 
production in its plant in Hartford, Conn., has been 
announced by The Hartford Special Machinery Co., 
which has purchased the special drilling machinery 
line formerly manufactured by the Langelier Mfg. 
Co., Cranston, R. I. Also bought were the rights to 
manufacture an automatic thread roller machine and 
a die polishing machine. 

* 


Purchase of a three and one-half acre tract of 
land in Englewood, Colo., a Denver suburb, as the 
proposed site of a new C. A. Norgren Co. plant has 
been announced. The Norgren company manufactures 
pneumatic products such as air line lubricators, fil- 
ters, regulators, valves, hose couplings and assem- 
blies. 

+ 


Jan-Air Inc., Richmond, IIl., manufacturers of 
blower wheels, has purchased the fan wheel division 
from the Janette Mfg. Co., Chicago, Il 


¢ 


American Brake Shoe Co. announces that it has 
contracted to purchase from the War Assets Adminis- 
tration a former war plant at 344 Vulcan St., Tona- 
wanda, N. Y. The 150,000-sq ft plant is located on 
a 12-acre plot near the Buffalo city line. Brake Shoe’s 
Ramapo Ajax Div., manufacturers of railroad frogs, 
switches and special track work, will operate in the 
new property. The division plans to transfer certain 
operations from its Hillburn and Niagara Falls, N. 
Y. plants to the newly-acquired plant in the near 


future. 
* 


A unique approach to industrial merchandising and 
sales promotion is the Miller Motor Company’s “Col- 
lege of Cylinder Knowledge.” The exhibit, housed in 
a 33-ft trailer which travels from plant to plant, also 
features an educational demonstration of how cyl- 
inder breakage, leakage and damage to seals can be 
eliminated. Information on the proper care and han- 
dling of cylinders is an important part of the pres- 
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When You Give 
A Turret Lathe 


A 


BRAKE ? 





THE BRAKE: Note compact design . . . readily adapts 
to machine or motor. Unit consists of only two parts 
. . . one fixed and one moving. Brake is automatically 
self-adjusting for life. Wide range of sizes to meet vari- 
ous requirements. Fits N.E.M.A. standard motor shafts. 





MAGNET SECTION: Unique electro-magnet faced with 
extra long-wearing, molded friction material. Power is 
applied through coils imbedded below. Energizing 
applies friction pilus magnetic attraction for super- 
powerful braking or clutch action. 
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Courtesy Warner & Swasey Co. 


ANSWER: You reduce machine handling time and 
increase production because you get fast, more fully 
automatic cycle operation. The W &S 16” Electro- 
Cycle turret lathe, especially designed for machining 
non-ferrous metals, uses the Warner Electric Indus- 
trial Brake. It gives lightning fast spindle stops and 
closer spindle positioning — that means fast load and 
unload of workpieces. 


ARMATURE SECTION: Aymature is only moving part. 
Consists of magnetic material segments welded to steel 
back plate . . . for unmatched heat dissipation. Heat 
has no effect on efficiency . . . segment expansion is 
linear . . . keeps full magnet contact at all times. 


© Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite con- 
trol of degree of clutch or brake action. For de- 
tails or engineering assistance write: WARNER 
ELECTRIC BRAKE MFG, CO., Beloit, Wis. 





*ICB Unit — The trade designation for the 
Warner Electric INDU AL CLUTCH 
OR BRAKE UNIT. 
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) me. To supply bearings for‘ high 
PROBLEM: speed pump handling steam 
condensate at over 300°F, 300 PSI... to function 


without conventional lubrication .. . requiring 
no maintenance. 


[Toe th ahel bam Morganite Self-Lubri- 
cating Carbon Bearings 

— immune to high temperature... non- 
corroding ... capable of withstanding 


high speed and heavy loading. 


SELF-LUBRICATING 


The fact that Morganite carbon 
bearings are standard equipment in this 
well-known condensate return pump is conclusive 
proof of performance in severe service. In this and 
many other applications, Morganite self-lubri- 
cating bearings, seals and rings have repeatedly 
demonstrated their ability to effect important 
economies by eliminating lubrication problems, 
reducing maintenance and permitting placement 
of bearings, seals, etc., in inaccessible locations. 







FOR DETAILS consult the Morganite 
Catalog in Sweets File for Product De- 


signers; for engineering counsel or spe- 
cific proposals, call in a Morganite sales 
engineer. There is no obligation. 





INCORPORATED 


TRADE MA. 
LONG ISLAND CITY 1, NEW YORK 





Manufacturers of Morganite Carbon Brushes for all motor 
and generator applications, and Morganite Carbon Piles 
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entation, particularly to the plant operating and main- 
tenance personnel directly responsible for hydraulic 
and pneumatic equipment. 


¢ 


A one-third increase in capacity will result from 
the expansion of Reynolds Metals Co. wire, rod and 
bar mill at Listerhill, Ala. The enlarged mill is ex- 
pected to be in full operation shortly. Expansion of 
the facilities accompanies the transfer of certain 
equipment formerly located at the Louisville, Ky., 
plant. The enlarged facilities will be used for the 
manufacture of products ranging from small wire to 
bar as large as 8 inches in diameter, and structural 
shapes ranging from %-inch by %-inch angles to 
a 6-inch channel. 

+ 


Purchase of the land and buildings formerly oc- 
cupied by the Duquesne Smelting Corp. has been an- 
nounced by the W. E. Moore Co. and its associated 
companies, Pittsburgh Lectromelt Furnace Corp., 
Pittsburgh Lectrodryer Corp., and West Penn Ma- 
chine Shops. The newly acquired property adjoins the 
present W. E. Moore plants at 32nd St. and A. V. R. 
R. in Pittsburgh. It comprises three and one-half 
acres of land and 10 buildings with a total of 93,000 
sq ft of floor space. 


¢ 


Air Reduction Company, manufacturers of indus- 
trial gases and welding equipment, have opened a new 
oxygen plant in Flint, Mich. The plant will produce 
more than four million cubic feet of oxygen per 
month to serve the industrial needs of Flint and 
surrounding areas. In addition to oxygen manufac- 
ture, this plant will be an acetylene gas supply point 
and a store room for welding equipment and supplies. 


¢ 


Main plant of the Michigan Sugar Co. containing 
approximately 95,000 sq ft of floor area has been 
purchased by Mid-West Abrasive Co., Owosso, Mich. 
The building will be rehabilitated and used for stor- 
age and further expansion of the company’s opera- 
tions. The new property is located on West Oliver 
St., Owosso, Mich. 

+ 


Sale of General Electric’s cold molded plastics busi- 
ness to the Garfield Mfg. Co., Garfield, N. J. was re- 
vealed by the G-E Chemical Department as the final 
phase in the closing of the department’s Meriden, 
Conn., plastics plant. The transaction includes in- 
ventories, formulations, engineering specifications, 
and some equipment from Meriden. 


¢ 


Pacific and Superior Heating Divisions of the 
Naco Mfg. Corp. of Los Angeles, a subsidiary of the 
Grace Steamship Lines, has been sold to the Palmer 
Mfg. Corp. of Phoenix, Ariz. Mr. Palmer stated that 
his firm would manufacture the Pacific and Superior 
heating equipment from the same dies, patterns and 
tooling developed by Naco. 
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Torque Converter 








THE CASE OF TH 


Is the clutch in your equipment an abandoned 
orphan . . . deprived of its inheritance . . . with 
no home to turn to? 

Then it’s time to shift to Twin Disc . . . the 
clutch you’ll never find abandoned like the one 
in the illustration. For every Twin Disc Clutch 
is backed by the same parental interest and 
responsibility that have distinguished the prod- 
ucts built by Twin Disc for the past 31 years. 

Ample parts stocks and trained mechanics 
in the 5 Branch Offices and 47 Twin Disc Parts 
Stations assure prompt service. Exceptional 
demands can be met by over-night shipments 


Hydraulic Reduction Gear 


\N 
A 
a 


! wilal 
CLUTCHES AND/HYDRAULIC DRIVES 
a % A 


Abandoned Orbhan, 


from the factory or from one of the five factory 
branches, where perpetual inventories are 
maintained . . . eliminating the need for costly 
made-to-order parts for original installations 
or subsequent parts replacements. 

These are the reasons why manufacturers 
continue to standardize on Twin Disc Clutches 
year after year, and why they are preferred by 
owners and operators of all types of power- 
driven equipment. 


Twin Disc CLuTCcH ComPANY, Racine, Wiscon- 
sin (Hydraulic Division, Rockford, Illinois). 


Hydraulic 
Coupling 
Tractor Clutch 








! 


SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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Motion Analysis | 


(Continued from Page 110) 


be computed but, as the approach is somewhat round- 
about, explanation is necessary. It is possible to 
compute the acceleration of C with respect to D in a 
direction normal to the slot. Once this is known, the 
acceleration of D with respect to C normal to the 
slot will simply be equal and opposite. 

From Corioli’s Law,” * since C is a point moving 
along a path while the path rotates, it will have an 
acceleration component with respect to a fixed, coin- 
cident point on the path (D) known as the “com- 
pound supplementary acceleration.” This component 
is directed normal to the path (slot) and its magni- 
tude is, 


Gone @ Bie oc deicc......... ae 


For the position shown the rotation is clockwise 
and u is directed toward B. From convention,? ag.yp 
is directed upward, generally away from the inside 
of the turn. However, it is really the relative ac- 
celeration, @p.yc, of point D on which interest centers. 
This is opposite in direction, that is, toward the in- 
side of the turn, and of equal magnitude: 


It is now possible to collect the seemingly con- 
fusing array of acceleration vectors into a logical 
order. In Fig. 2b is plotted, as far as it is possible 


to go, the first of the two graphical, simultaneous 
equations: 


ap with respect to B +— ag 


Acceleration a, is known to be zero, therefore the 
total acceleration of D is ap with respect to B. This 
comprises two components: @p.2,, which is known, 
and a tangential component, a@p.7;, one of the un- 
knowns for which a solution must be found. Accel- 
eration @p.yz is laid out on the diagram, its vector 
length proportional to its magnitude and its direc- 
tion parallel to the link, directed from D toward B. 
Although the magnitude of ap.7, is not yet known, 
its direction is normal to the link, so it is represented 
on the diagram as an indefinite line through the end 
of Gp.yz at an angle of 90 degrees. 

Second of the two equations for the total accelera- 
tion of D is plotted in Fig. 2c: 


@p with respect to C +— dg 


Acceleration a@, is known and is laid out to scale, 
parallel to the radius AC, and directed from C toward 
A. Acceleration ap with respect to C consists of a com- 
ponent normal to the slot, which is the second of 
the two unknowns to be found. The normal com- 
ponent is @p.yc, which is laid out to scale from the 
end of the vector @, and directed toward the inside 
of the turn. The parallel component is called @p.7¢ 
and is laid out as an indefinite line, through the end 
of @p.yo and at an angle of 90 degrees. 

Because the total acceleration of D must be the 
same, whether expressed with respect to B or C, the 
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REPRESENTATION IN PRINCIPAL CITIES 
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... BECAUSE a tube size is 


available to closely fit your 


individual requirements. 


THE BABCOCK & WILCOX TUBE COMPANY 


GENERAL OFFICES: BEAVER FALLS, PA 
PLANTS: BEAVER FALL PA. AND ALLIANCE, OHIO 
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There’s Food for Thought for You in — solution may be accomplished by starting both vector 
diagrams from the same pole, as in Fig. 2d. The 


point of intersection of the two indefinite lines is 
the end of the acceleration vector for a, and also 
defines the magnitude of ap) 7, and @p 7. 

The accelerations of two points on the link or con- 
veyor car are now completely known for one position 
in rounding the turn. Acceleration of any other 

_ point, as for example the center of gravity of the 
car, may easily be found. The accelerations for other 
positions may be found by repeating the graphical 





Purchasing Agent: “! thought this was.a 
first class place to eat. Just look — paper 


* napkins!’ 











As vital as each expertly drawn plan, is the material 
which receives, reproduces and preserves it. For this 
important purpose, the matted fibers of paper cannot 
compare with the selected, uniform, new cotton fibers 
woven and bonded into Arkwr:ght Tracing Cloth! 
Use Arkwright, even for preliminary or one-job draw- 
ings that may be urgently needed for future use or 
reference. That’s the safer, thriftier way! 














Prove to yourself the extra worth and work ability | Fig. 3—Acceleration of E, any point affixed to the link or 
| to the conveyor car. Solution is the same as in Fig. 2 ex- 


of Arkwright for all drawings. Send for generous | .f dditione! nae es 
working samples. Arkwright is sold by leading draw- en ee 
ing material dealers everywhere. Arkwright Finishing 


Co., Providence, R. I. construction for those positions. Finally, curves of 


the desired accelerations vs. distance around the 
turn may be plotted which will establish the maxi- 
mum accelerations and the positions in which they 
occur. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 


- Erasures re-ink without feathering. 








TRANSFER OF ACCELERATIONS: Consider the com- 
_ ponents of the acceleration of D with respect to B, 
Gpyyvp and Gp rz. Since any difference between the 
| accelerations of two points parallel to a line connect- 
_ing them can only be centrifugal acceleration, apy, 
can only be the function of the angular velocity, 
| and the difference between the points, L. Also, since 
_ any difference between the accelerations of two points 
/ normal to a line connecting them can only be caused 
| by angular acceleration, a@)7,; is a function of the 
| angular acceleration, a, and the distance, L. 
Because all points in a rigid body must have the 
| same angular velocity and angular. acceleration, it 
| follows that both the normal and tangential accelera- 
| tions of any point in the link, with respect to B, must 


. Prints are always sharp and clean. 

. Tracings never discolor or go brittle. 

. No surface oils, soaps or waxes to dry out. 

- No pinholes or thick threads. 

. Mechanical processing creates permanent 
transparency. 


ARK’ 
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TORNADO JET ACTION 
imparts swirling motion 
that throws moisture 
against wall, 





BAFFLE PLATE 
divides bowl into “Active 
Zone” where tion 
. takes place wail “Quiet 
Zone” into which mois- 
_ ture drops. 








TRANSPARENT BOWL 
shows the filtering action 
and condition of air line. 
Tells operator when to 
drain bowl. 
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a moistures and emul- 
sions as well as abrasive dirt, 
pipe scale, and other impuri- 
ties mean excessive wear and 
faulty performance of air tools 
and air-actuated components 
of machine tools. 

Lick this big trouble right 
on. the drawing board! Put 
NORGREN air-line FILTERS 
in the specifications—without 
changing your designs. 

NORGREN Replaceable 
Bow! Filters have many worth- 
while features that will inter- 
est you: — Automatic opera- 
tion; No moving parts; Di- 
rectional air inlet provides 
centrifugal filtering action; 
Baffle plate traps moisture in 
bottom of bowl; Reinforced 


Monel wire filter screen stops solids. These and other fea- 
tures add important selling advantages to the air-operated 
equipment you design. Write for details. C. A. Norgren Co., 


222 Santa Fe Drive, Denver 9, Colorado. 





VITALIZER UNITS 
(Filter-Lubricator) 


LUBRO-CONTROL UNITS 


(Filter-Regulator 
-Lubricator) 





Lubricators, Regulators, 


Filters, Valves, 


other Air Controls, 
Hose Assemblies. 


WHEREVER AIR IS USED IN INDUSTRY 
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smoother 
power... 





/30 TO 1 K.P. @ 1750 BPM. 
Compact, one-piece con- 
struction. Convenient for 
small equipment. 15° rated 
torsional deflection gives 
excellent vibration iso- 


lation. 














1/50 to 100 h.p. 








2 TO 15 H.P. @ 1750 R.P.M, 
Simple 3-piece construc- 
tion. May be installed with- 
out moving equipment. No 
need to dismantle entire 
assembly. Low assembly 
costs. Highly flexible yet 
strong. 15° deflection. 


20 TO 100 H.P. @ 1750 &.P.M, 
The answer to destructive 
torsional vibration from 
high power drive systems. 
Removable flexing joints 
enable replacement with- 
out moving equipment. 
3° deflection. 











The development of Lord M.H.P. Couplings completes the 
line of Lord Flexible Couplings from 1/50 to 100 h.p. and 
greatly extends the possibilities for product improvement 
and customer appeal. 

Large torsional deflection assures an even flow of power 
from motor to driven equipment. The Neoprene flexing ele- 
ment .is oil resistant . . . there are no bearing surfaces to 
chafe . . . no lubrication is required. Lord M.H.P. Couplings 
are permanently quiet . . . they are unaffected by sand, 
emery, or other abrasives. 

Simple construction and a high degree of accommodation 
to angular and parallel misalignment reduce assembly costs. 
It will pay you to investigate the advantages of incorporating 
Lord M.H.P. Couplings in your product design. 

Bulletin 201 describes the complete line of Lord Flexible 
Couplings. See our bulletin in Sweet’s 1949 File for Product 
Designers or write for Bulletin 900 showing Lord Vibration 
Control Mountings and other Bonaed Rubber Products, 


LORD MANUFACTURING COMPANY - ERIE, PA. 
Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Cc) Vibration Control Systems 
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be proportional to the distance of that point from B. 

Referring to Fig. 3, FE is any point rigidly fixed to 
the link or to the body of the conveyor car at a dis- 
tance m from D: 


@z-vs = (@p-_ws) (=) 


m 
Gzg-rp — (@p-rs) (=) 


The new accelerations, however, are directed normal 
and parallel to the new connecting line, BE. In all 
cases, once the accelerations with respect to B are 
found, the acceleration of B itself, if any, must be 
added vectorially. For all positions during entering 
the turn the acceleration of B is zero. However, 
when leaving the turn, B will have an acceleration. 
The procedure is the same except that there is one 
more vector to be included. 


NUMERICAL EXAMPLE: For illustration of the meth- 
od the position shown in Fig. 2 will be worked out. 
This position is 14 inches of chain travel after the 
leading pair of rollers contact the point of tangency. 
Space scale is 3 in. = 1 ft, and velocity scale is 1 in. 
= 10 fps. On the acceleration scale, 1 in. = 200 ft 
per sec?, 

Given that V,; = Vo = 20 fps, Vpgy is found, by 
scaling, to be 9.9 fps; Voy is 12.4 fps; and L is 1.25 
ft. Placing these values into Equation 2, = (9.9 + 
12.4)/1.25 = 17.9 radians per sec. Scaling further, 
u = 2.0 fps and r = 1.0 ft. The total acceleration 
of C is then equal to V?/r = 20?7/1.0 = 400 ft per 
sec?. 

From Equation 3, @p.vyz = 17.9? < 1.25 = 401 ft per 
sec? and from Equation 4, @p.yo = 2 X 2.0 x 17.9 
= 71.7 ft per sec?. 

Laying out the vector diagram in accordance with 
Fig. 2d, the following answers may be scaled from 
the diagram: a@p.7, = 396 ft per sec”, dp.7¢ = 163 ft 
per sec”, anda, = 562 ft per sec?. 


‘CONCLUSIONS: Application of this method presents 
several distinct advantages. It defines the instanta- 
neous conditions for each position. Other graphical 
methods depend on plotting a time-displacement curve 
and differentiating twice to obtain the accelerations. 
In any such method the accuracy depends upon, the 
number of positions chosen and the closeness to- 
gether. At best, all that is obtained is an average 
over each increment. Further, graphical differentia- 
tion is a process which, in itself, introduces consider- 
able error. With this illustrated method, however, 
each position is independent of any others and is 
accurate within the limits of graphical construction. 
Once this method is set up, it can be reduced to a 
graphical-tabular procedure which can readily be 
followed by semiskilled help. 
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\eroquip 


WITH DETACHABLE, 
REUSABLE FITTINGS 





@ PREVENT LEAKAGE 










@ ARE RESISTANT TO FIRE 

@ HELP REDUCE OPERATING COSTS 
@ ELIMINATE FAILURES DUE TO VIBRATION 

@ OPERATE AT —40° TO +275° F. TEMPERATURES 


@ FOR USE WITH HYDRAULIC FLUIDS, WATER, FUEL, 
LUBRICATING OILS AND MANY OTHER FLUIDS 


Aeroquip for better performance, maintenance and service 





Dealers and Distributors Wanted 
AEROQUIP CORPORATION 


JACKSON, MICHIGAN 





SALES OFFICES 1053 NO. HOLLYWOOD WAY, BURBANK, CALIF. 1215 $0. EAST GRAND AVE., PORTLAND 14, ORE. 
AND WAREHOUSES: 2912 N. E. 28TH ST., FORT WORTH 11, TEXAS 72-74 STAFFORD STREET, TORONTO, CANADA 
SALES OFFICES: 303 WAREHAM BLDG., HAGERSTOWN, MD. 1419 2ND AVE., SO., MINNEAPOUS 4, MINN. 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S. A. AND ABROAD 
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FOR,SERVICE 






consult 
¢ 
ON FABRICATED WIRE 


ASSEMBLIES FOR BULK 
HANDLING & PROCESSING 





Cambridge offers the engineering 


Woven wire slings 
reduce accidents — 
simplify bulk 
handling and ship- 
Ping of pipes, 
tubes, shapes, etc. 


and fabricating facilities to supply 
you with baskets, trays, racks, 
crates or specialized fixtures in 
any metal or alloy .. . custom-built 
for your particular requirements. 


Cambridge wire fabrications are ‘“‘job-fitted” for all 
types of bulk handling and processing to insure 
maximum efficiency. 


Representative crates, 
racks, slings and 
baskets fabricated by 
Cambridge for specific 
bulk handling problems. 





For information on the complete Cambridge ’ 
line, write for your FREE copy of this illustrat- 7 
ed booklet! Consult your Cambridge Field 

Engineer on any individual problem. 


There’s a Cambridge Sales 
Engineering Office near you! 
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Professional 
Viewpoints 


", .. no standard JIC fitting” 


To the Editor: 

Your article entitled “Tube Fittings’ in the July 
issue of MACHINE DESIGN showing a large variety of 
tube fittings now available on the market was a real 
service to the hydraulic industry. Because of the 
large number of different designs, your article could 
not begin to cover all of the details that might arise 
from the presentation of such a subject. Congratula- 
tions are in order for your splendid attempt to bring 
the various types of fittings to the attention of de- 
signers of hydraulic systems. 

It might well be pointed out that there is no JIC 
Standard fitting design. Your article might give the 
reader the impression that there is such a standard 
design because of the fact that the article illustrates 
a duplex flare type fitting showing a 37-degree sealing 
nose with a nut which directly engages the flare. 

So far as the requirements of the JIC standards are 
concerned, there is no distinction between the flare 
type fitting and the no-flare type, the no-flare being 
the type in which a gripping action is effected merely 
by tightening the nut which forces the sleeve into 
sealing contact with the tubing. For example, the 
Flodar Fluid Fortress no-flare type illustrated in 
your article meets JIC requirements equally as well 
as the Flodar Griptube flare type fitting also shown 
in your article, in which you point out that perform- 
ance conforms to JIC standards. Experience has 
shown that the Fluid Fortress no-flare fitting will hold 
pressures and withstand critical vibration conditions 
as well as or better than most flare type fittings. 
Thus, Fluid Fortress no-flare fittings have been suc- 
cessfully operating with 114-inch tubing under a _-nor- 
mal operating pressure of approximately 7000 psi 
with a severe transient shock. Many flare type fit- 
tings would not withstand this severe duty. Flodar 
has other installations with smaller size tubing such 
as a %-inch tubing circuit operating above 20,000 
psi. 

JIC was very careful not to adopt any requirements 
which would limit or inhibit advancement in the art 
of hydraulics. It does not give a “Good Housekeep- 
ing” type seal of approval to specific hydraulic equip- 
ment. The only real test of approval may be referred 
to as “buyers’ approval.” For example, at the outset 
JIC specifications point out under Section HO.1 (B) 
that “where new developments in hydraulics will per- 
form in a manner equal to these specifications they 
will be considered as equivalent.” With respect to 


fitting design, the door is wide open for new im- 
provements and this is the reason why JIC could not 
adopt a standard fitting design for the hydraulic in- 





MACHINE DESIGN—<August, 1949 





















A“ 


Ia] | 


MACHINE DESIGN—August, 1949 


Perhaps our conservative attitude towards metal powder 
applications has discouraged many manufacturers from mak- 
ing use of powder metallurgy. 


Naturally, we’re sorry about this. But our established realis- 
tic policy of taking only the kind of business that results in 
lasting satisfaction for the customer remains unchanged. 


We'd still rather lose an order than speculate with a manufac- 
turer’s time and money on the mere chance that powder metallurgy 
might work for him. 


That’s why we consistently emphasize the requirements for 
practical metal powder parts production. That’s why we tell 
you that we can’t honestly begin to accept your business un- 
less the parts you need fulfill these conditions: (1) The 
shape permits good die fill and proper density; (2) the order 
is sufficiently large to justify initial tooling costs; (3) the 
physical properties and tolerances required are within the 
range obtainable in normal factory production. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS DAYTON, OHIO 
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METAL POWDER PARTS...BY MORAINE 
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=a WARD LEONARD 


j STARTERS 


2 - 
- 


Change a standard 
to a special 
in 2 minutes flat 





Because basic design permits 
easy conversion 


To reduce the number of control components carried 
in Original Equipment Manufacturer's stock, Ward 
Leonard offers auxiliary contact kits. 

All parts including necessary hardware are packaged 
for quick identification, convenience in stocking and 
fast unit assembly. No special tools needed. 

Auxiliary contacts can be assembled on all size 1, 2 
and 3 solenoid starters. Available as normally open or 
normally closed contacts for rightor lefthand mounting. 

Write Ward Leonard Electric Company, 58 South 
Street, Mount Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
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dustry. However, there were several important de- 
tails which were adopted by JIC and which enter 
into the design of a good fitting. One of these im- 
portant details is that “All pipe threads shall be dry- 
seal American (National) standard taper pipe threads 
(NPTF)” (JIC, section H4.1.6, Paragraph (E).*). 
With respect to flare type fittings, the most impor- 
tant detail which JIC adopted is the 37-degree angle 
for the sealing nose as illustrated in your article. An- 
other important detail is that all fittings for hy- 
draulic circuits shall be made of steel and that the 
tubing shall be SAE 1010 dead soft, cold-drawn seam- 
less steel. JIC further points out that the wall thick- 
ness of the tubing shall be not less than certain mini- 
mum dimensions for certain ranges of pressures. The 
tubing specification as adopted by JIC is one of the 
best things that it has done for the hydraulic indus- 
try because experience shows that hydraulic leakage 
is the result of inadequate tubing more often than it 
is from inadequate fitting design. 
—G. V. WOODLING 
Pres., Flodar Corp. 
Cleveland, Ohio 


*‘*Hydraulic Standards for Industrial Equipment’’, MACHINE DESIGN, 


Dec. 1948, Pages 155-163. 


Sales and 
Service Personnel 


b Coated SALES MANAGER of engineered rubber prod- 
ucts for the Fort Wayne, Ind. plant of United 
States Rubber Co. is F. M. Urban. He joined the com- 
pany twenty years ago as a salesman in the Chicago 
office. Since then he has held the positions of assistant 
district sales manager of the Chicago office, assistant 
sales manager for all branch sales in the company’s me- 
chanical goods division, and merchandise manager four 


this division. 





o 


With the territory of Philadelphia and adjacent area, 
as well as certain sections of Delaware and Maryland, 
E. B. Osborne has been appointed sales representative 
for Geon plastic materials produced by, B. F. Goodrich 
Chemical Co. 

* 


Goodyear Tire & Rubber Co. has appointed William 
H. Abernethy special representative of the chemical 
division. With headquarters in Birmingham, Ala., Mr. 
Abernethy has been assigned to serve the Southeastern 
district, assuring expert technical service on Goodyear’s 
chemical raw materials for various industries. 

° 


Recently appointed sales manager for the Koppers Co. 
Inc. metal division is J. L. Tunstead, who fills the va- 
cancy created by the death of McMillan Robinson. 

° 


Opening of a new company to do consulting work in 
engineering sales and industrial relations has been an- 
nounced by John D. Tebben of Detroit. Mr. Tebben has 
been active in the metallurgical field for many years and 
is well known in the electrical, aviation and resistance 
welding industries. He was a former vice president of 
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the American Welding Society as well as chairman of 
both the Detroit and Indiana sections and has also been 
an active member of both the SAE and the Engineering 
Society of Detroit. The new company will be located at 
20869 Mound Rd., Detroit, Mich. 

+ 


Appointment of Russell T. Woodward as manager of 
marketing for Telechron Inc. has been announced re- 
cently. Mr. Woodward is widely known in the electric 
clock, synchronous motor and timer fields, having spent 
sixteen years in various sales capacities with Telechron. 
Before joining the home office executive staff he worked 
for many years as sales representative and manager of 
the company’s Cleveland office. 

. 


Announcement has been made of the appointment of 
J. H. Ferguson to the position of district manager of 
the Akron branch office of the Bristol Co., 727 Grant 
St., Akron 11, O. Mr. Ferguson joined the Bristol Co. in 
1923 as a sales engineer. 

* 


The Torrington Co. of Torrington, Conn. and South 
Bend, Ind., producer of bearings, has appointed the follow- 
ing distributors: Fischer Bearing Co., with headquarters 
in Chattanooga, ‘Tenn.; Tennessee Bearings Inc., 417 
Dale Ave., Knoxville, Tenn.; Electric Service & Supply 
Co., 110 N. Grant St., Odessa, Tex.; W. P. Cunningham 
Co. and P. L. Walker Co., both of Houston, Tex.; and 
Binkleman Bearings Inc., 832 Walnut St., Toledo 1, O. 

* 


According to a recent announcement, George H. Tulley 
has been placed in charge of metal powder sales for the 
Metals Disintegrating Co. Mr. Tulley will supervise the 
sales and servicing of present and new developments in 
metal powder products to present and future users. 

“ 


Robert S. Fleshiem has been promoted from manager 
of Allis-Chalmers’ electrical department to assistant to 
W. C. Johnson, executive vice president of the general 
machinery division. He succeeds J. D. Greensward, recently 
appointed general manager of the company’s Norwood, O. 
works. Roy M. Casper, former manager of Allis-Chal- 
mers’ motor and generator section, succeeds Mr. Fleshiem 
as manager of the company’s electrical department. 

o 


With headquarters in Cleveland, S. Chiaramonte has 
been named assistant sales manager of E. Horton & Son 
Co., to serve the Cleveland and Pittsburgh areas. He 
was associated for five years with the manufacture of 
chucks at the Cushman Chuck Co. 

+ 


Globe Steel Tubes Co. has announced the promotion 
of F. K. Krell to the position of manager of sales, weld- 
ing fittings and the promotion of John F. Scott to man- 
ager of sales, stainless and alloy tubing. John Koss was 
made sales representative in the Chicago district, the 
position vacated. by Mr. Krell, and J. J. Lukens was 
named as sales representative for the New York dis- 
trict, succeeding Mr. Scott. 

° 


Formerly manager of the nylon technical service sec- 
tion for E. I. du Pont de Nemours and Co. Inc., Am- 
brose W. Staudt has been made manager of the market 
research section of the company’s trade analysis divi- 
sion. Succeeding Mr. Staudt is George H. Braniff, who 
had been assistant manager of the nylon technical serv- 
ice section. 
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WARD LEONARD| 


"RHEOSTATS 


iner Control, Smoother 
Control and Longer Life 





because of solid 
rectangular contacts 


The greater number of solid rectangular contacts gives 
Ward Leonard multi-step rheostats finer control with 
smoother contact arm operation—and with all the ad- 
vantages of the Vitrohm construction. 

The solid metal contacts, connected to the resistance 
element by a patented Ward Leonard method and em- 
bedded in vitreous enamel—assures a mechanically and 
electrically perfect joint for long and constant service. 

Write for Rheostat Catalog. Ward Leonard Electric 
Co., 58 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada, 


WARD LEONARD 
ELECTRIC COMPANY 
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Foundation for Safety 


AW SUPER-DIAMOND 


FLOOR PLATE % 





. 


“* 


~ 
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AW SUPER-DIAMOND FLOOR PLATE 


A BETTER FOOTING FOR PRODUCT AND PLANT 


So easy to plan and build with—so safe and FREE 

inexpensive. Exclusive engineered design, with 0 tn Cie 
Super-Diamonds at 45° angles, gives grip- L-59. it’s packed 
without-a-slip safety and makes plates easy to with useful informa- 


match without waste. Use it for safe, strong, 
clean loading platforms, fire escapes, walk- 
ways, trench covers, running boards, ma- 
chine tool bases and other product and 
plant applications. 


AW SUPER-DIAMO 


FLOOR PLATES THAT GRIP 


A Product of ALAN WOOD STEEL COMPANY 
CONSHOHOCKEN, PA. 


Other Products: Permaciad, Stainless Clad Steel « AW Super Grip, 
Abrasive Floor Plate + Billets + Plates « Sheets (alloy and special grades) 
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Sales Notes 


PENING of a sales office at 504 

Broadway, Gary, Ind., is an- 
nounced by Cutler-Hammer Inc., 
Milwaukee electrical control manu- 
facturer. This new office will be man- 
aged by F. J. Burd as a branch of 
the company’s Chicago sales office. 
H. Kolar, formerly*in the electrical 
engineering departfment of the Car- 
negie-Illinois Stee? Co.’s South Chi- 
cago works, ‘will assist Mr. Burd. 


o 


New exclusive representative in the 
tri-state area for the B. C. Ames 
Co., Waltham, Mass., line of preci- 
cion micrometer dial indicators and 
micrometer dial gages is the G. Uc. 
Wood Co., 814 Clark Bldg., 717 Lib- 
erty Ave., Pittsburgh, Pa. 


+ 


Arrangements have been made be- 
tween Sonith Industries Inc., Indian- 
apolis, Ind., and the Meehanite Metal 
Corp., New Rochelle, N. Y. for the 
manufacture and sale of Meehanite 
castings. In conjunction with their 
modern foundry, Sonith Industries 
are well known, for their large and 
modern pattern shop which has 
served the foundry industry for many 
years. 

. 


The Los Angeles branch office of 
Tube Turns Inc., manufacturers of 
welding fittings and flanges, has 
been moved to Suite 447 in the Gen- . 
eral Petroleum Bidg., 612 South 
Flower St., Los Angeles, Calif. .Man- 
ager of this branch of the company 
is Norton P. Bosemer. 


+ 


In order to pave the way for the 
broader use of electroplated magnes- 
ium, the Dow Chemical Co. has re- 
moved all royalty fees from their 
plating process brought to com- 
mercial development a few months 
ago. This royalty-free license is ap- 
plicable in the United States only 
and stipulates that Dow be permitted 
free access to any process improve- 
ments made by the licensee. 


* 


Four new factory branch sales and 
service buildings have been con- 
structed recently by Independent 
Pneumatic Tool Co., Aurora, Ill. man- 
ufacturer of Thor portable power 
tools. The new buildings are com- 
pletely equipped service stations, 
conveniently located as sales head- 
quarters for Thor distributors and 
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Our engineers may be able 











to show you how Gramix parts can 
improve the performance of your product 
and save you money. Write for your 


copy of the Gramix parts catalog. 





Wr UNITED STATES GRAPHITE COMPANY 
DIVISION OF THE WICKES CORPORATION | <1 






SAGINAW, MICHIGAN 
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achieves the 
superb quality of hand honed 
raceways mechanically 








s 


The superior qualities of honed raceways were first 
realized in costly laboratory samples made by hand 
to determine just how fine a bearing could be. These samples set 
new standards of precision and uniformity . . . longer life . . . 
greater load capacity. It remained for Hoover engineers to 
develop the specialized machines to achieve hand honed quality 
mechanically. Now Hoover ball bearings, with the plus values of 
honed raceways, may be adopted at reasonable cost as standard 
equipment on all commercial products of quality. Write, on your 
letterhead, for a copy of the Hoover Engineering Manual. 


{ The wristoorat of Bearings 


HOOVER 


AMERICA’S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


HOOVER BALL AND BEARING C€CO., ANN ARBOR, MICHIGAN 
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users. The Chicago branch is located 
at 1405 West Washington Blvd.; the 
New York building address is 32-24 
Greenpoint Ave., in the Long Island 
City section; in Pittsburgh the build- 
ing is at 204 Thomas St.; and the 
Toronto location is 1909 Davenport 


Rd. 
* 


A new territorial representative 
for the Marcus Transformer Co, Inc., 
Hillside, N. J., is L. Morris Landers 
Co., 315 Walton Bldg., Atlanta 3, 


Ga. 
Sd 


To expand facilities for serving 
customers, Link-Belt Co. has moved 
several of its offices into larger quar- 
ters. The new Cleveland office, 
headed by district manager Paul V. 
Wheeler, is located at 314 Hanna 
Bldg., Cleveland 15, O. In Baltimore, 
the office is being moved to 2315 
St. Paul St., Baltimore 18, Md., under 
Charles C. Wiley, district manager. 
Headed by David W. Stevens, the 
Huntington office will be located at 
1009 Fifth Ave., Huntington 1, W. Va. 


+ 


Virginia Welding Co., 114-116 Vir- 
ginia St., East, Charleston 1, W. Va., 
has been appointed distributor for 
Hobart Brothers Co. Managed by 
W. A. Rice, this firm distributes the 
full line of Hobart welding equip- 
ment, including d-c and a-c arc weld- 
ers, accessories and electrodes. 


¢ 


A new warehouse point in Tulsa, 
Okla, has been established by Air 
Reduction Co., manufacturers of in- 
dustrial gases and welding equip- 
ment. The warehouse will be located 
at Fidelity Transfer & Storage Co., 
1540 East Fifth St., Tulsa, Okla. 


° 


Representative for the Amperex 
Electronic Corp., Brooklyn, N. Y., is 
the S. Sterling Co. of Detroit, headed 
by Seymour §. Sterling. 


+ 


The Sturgis Products Co., Sturgis, 
Mich.; producer of Roto-Finish ma- 
terials, equipment and processes for 
mechanical finishing, has changed its 
corporate name to the Roto-Finish 
Co. and has moved all sales and man- 
ufacturing to its new plant in Kala- 
mazoo, Mich. 

o 


Entry of the South Wind division 
of Stewart-Warner Corp. into the 
custom production of finished ma- 
chined parts has recently been an- 
nounced. A wide range of manufac- 
turing facilities will be available to 
customers in the form of punch press 
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THIS WIDE RANGE OF PUMPS 


MAKES SELECTION EASIER 


























COOLANT PUMPS 
Centrifugal 
Geared 


LUBRICATING PUMPS 
Geared 
Vane 


HYDRAULIC PUMPS 
Geared 


MISC. MACHINE PUMPS 
Centrifugal 
Geared 
Vane 


DIRECT DRIVE OR MOTOR DRIVEN 


The wide variety of types and sizes available in Brown & Sharpe 
Pumps simplifies your selection of the right pump for the job. 
Every pump in this line has distinctive features to assure economical, 
dependable long-life service. All have the same familiar standards of high 
quality that characterize Brown & Sharpe machine and tool equipment. 





Make your selection with the help of our latest pump catalog. It includes 
illustrations, complete descriptions, installation dimensions and charts 
showing performance characteristics. Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U.S.A. 


We urge buying through the Distributor 


BROWN & SHARPE PUMPS |S 


AMPCO 


Versatility 
helps you 
Cut Costs 





194 


-AMPCo 





a“ os “AMPCO METAL”. eof by- word 


in INDUSTRY — The COMPANY 
and ...a PRODUCT of that company 


35 YEARS OF PROGRESS ... Found- 
ed in 1914 to produce sand castings 
made from AMPCO METAL...a hi- 
iron aluminum bronze, the Company 
has grown steadily and expanded its 
facilities and the scope of its activities 
to the point where it is now an or- 
ganization specializing in the produc- 
tion of non-ferrous alloys and products 
made therefrom. 

Produced under close laboratory 

control, Ampco aluminum bronze al- 
loys are available as: sand and centri- 
fugal castings; extruded rod, tube and 
simple shapes; rolled sheet and plate; forg- 
ings; arc and resistance welding elec- 
trodes; machined parts; valves; pumps and 
fabricated assemblies. 
In addition to aluminum bronzes (still 
the major product) Ampco Metal pro- 
duces, under the same laboratory con- 
trol, many other copper-base alloys 
including: goer hor bronzes; tin 
bronzes; nickel bronzes; manganese 
bronzes and Ampco Beryllium-copper. 
Ask an Ampco Field Engineer for 
further details ...make full use of our 
engineering service. 


1, Laboratory Control and Research. 
2. Modern Sand Foundry for job or produc- 
tion work, 


3. Centrifugal Foundry ... producing cast- 
ings weighing less than a pound to more 
than 6000 pounds. 


4, Pouring billets for Extrusion Mill. 
5. Machine Shop specializing in aircraft work. 


FOR COMPLETE DETAILS — 
tear out this coupon and mail today. 


Ampco Metal, Inc. 
Dept. MD-8, Milwaukee 4, Wis. 


FEED s ccc cbecebeccsdcoscoses Position........ 
PE n¢hobs nb Sadbuhed Ene sedenecoeucdeses 
SN MEIGS Oo Chbb6sehuc be cccccecesooee 
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equipment, facilities for spot, seam, 


‘torch and arc welding, and a modern 


machine shop with both single and 
multiple spindle automatic screw ma- 


| chines as well as hand screw ma- 


| chines. 


A. J. Frieling has joined 


| Stewart-Warner as field sales rep- 


resentative, working out of the 
firm’s Detroit office in the General 


| Motors Bldg. 


¢ 


A branch office has been opened 
by the Ozalid division of General 
Aniline & Film Corp. at 912 Twelfth 
St., N. W., Washington, D. C. 


. 


A separate mechanical spring sales 
division, known as Spring Products 
Sales Division, has been formed by 
American Steel & Wire Co., Cleve- 
land. Charles W. Meyers was ap- 
pointed manager of the new division, 
and Robert D. Knight is assistant 


manager. 
+ 


Opening of a new southeastern 
district sales office in Atlanta has 
been announced by the Wolverine 
Tube Div. of Calumet and Hecla Con- 
solidated Copper Co. A. R. Kaspark 
has established this office and will 


| headquarter at 788 Spring St., N. 


W., Atlanta, Ga., covering north and 
central Georgia, eastern Tennessee 
and western counties of North and 


| South Carolina. 


* 


Wickes Brothers division of the 


| Wickes Corp. has announced the 


opening of a factory branch ofice in 
the Detroit area. Joseph A. Oeming 
is the district manager of the new 
office, located at 414 New Center 
Bldg., Detroit 2, Mich. 


S 


Air Associates Inc. has been ap- 
pointed distributor of aircraft Speed 
Nuts and Speed Clips manufactured 
by Tinnerman Products Inc., Cleve- 
land. To provide fast and efficient 


| distribution, Air Associates will main- 


tain stocks of popular nuts and clips 
in its warehouses in Los Angeles, 
Chicago, Dallas, Tex., and Teterboro, 
N. J. Tinnerman Products has also 


| moved its Detroit district offices to 


a larger, more convenient location 
at 14550 Third Ave., Detroit, Mich. 


¢ 


In order to meet requirements of 
manufacturers who wish to incorpo- 
rate Johns-Manville Flexboard into 
their products, a working arrange- 
ment for the fabrication of this ma- 
terial has been made between Johns- 
Manville Sales Corp. and H. K. Metal 
Craft Mfg. Co., 3775 Tenth Ave., New 
York 34, N. Y. 
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Another LINEAR achievement! ‘‘O”’ Rings 
used in this Lyon-Raymond Portable Hy- 
draulic Elevating Table simplified design 


and effected savings of nearly 25%; : After ; 
a test of 50,000 operating pit, with - 
pressures varying from 900 p.s.i. to 2,000 * 


p.s.i., the “O” Ringsshowed little wear and 

were effectively holding a fluid-tight seal. 
Whether you require a seal for a hy- 

draulic design or for a special service, 

LINEAR precision moulded packings will 

serve you well. 

In addition to a long list of natural or 









* The use of ‘‘O’’ Rings in certain packing structures is covered by Christensen Pat. No. 2,180,792 under which we have paid the 


ad 
—— 
‘ 


il 
Net 


en (SSL OSS. FETS 
SES 











25/ Saving With Linear “O” Rings” 


synthetic rubber compounds adaptable 
to a wide range of temperatures, gases 


~ and liquids, LINEAR is successfully mould- 
‘ing “O”, “V”, “U” or other shapes of 


Kel-F, Teflon and Silicone for special 
applications. These special materials are 
suitable for seals for a wide temperature 


‘range from minus 320° F. to plus 400° F. 


against concentrated sulfuric, hydro- 
fluoric, hydrochloric.and other vigorous 
oxidizing materials. 

For your individual packing design or 
application, CALL LINEAR. 


royalty for the installation of our rings in these structures so that the royalty is included in the purchase price of the ‘‘O”’ Ring. 
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LINEAL 


Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, 
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UNLIMITED 


DESIGN POSSIBILITIES 


For the instrument maker, Superior furnishes 
tubing in cut, multiple or random lengths, 
shaped to “‘standard”’ specifications—or your 
specialized designs. Flat and elliptical ovals for 
bourdon springs can be produced in any analysis 
shown in the accompanying table. 


Superior Shaped Tubing Specification and 
Tolerance Sheets list all the shapes and sizes 
for which tools are prepared and in stock. While 
the specification sheets are not available for 
general distribution, a Superior representative 
will gladly call at your office to review your 
dimensional, analysis and delivery requirements. 


You are invited to make full use of this 


Superior service—your request will receive 
prompt attention. 





or” 


ROUND 
& SHAPED 


TUBING 


(.010’ to Ye’ 0.D. Max.) 


Available in: 
Carbon Steels: 

AISI—MT C-1008, 1010, 
1015, 1020, 1025, 
1035, 1075, 1095 

Alloy Steels: 

AISI— 4130, 4155, 

52100 
Stainiess Steels: 

AISI—303, 304, 309, 
310, 316, 317, 321, 
347, 403, 420, 430, 
446, 502 (T-1) 

Nickel Alloys: 
Nickel, “Menei”, 
"K-Menel”, “incenel” 


Beryllium Copper 



















SUPERIOR TUBE COMPANY 
2010 Germantown Ave., Norristown, Pa. 


For Superior Tubing on the West Coast, call PACIFIC TUBE C8., 
5710 Smithway St, Les Angeles 22, Cal. © ANgelef 2.2151 


188,000 SQ. FT. PRODUCING METAL TUBING 
















Meetings and 
Expositions 


Aug. 15-17— 

Society of Automotive Engineers. 
West Coast meeting to be held at 
the Multnomah Hotel, Portland, Ore- 
gon. John A. C. Warner, 29 West 
39th St., New York 18, N. Y. 


Aug. 25-Sept. 10— 

Engineering and Marine Exhibi- 
tion to be held in Olympia, London, 
England. Additional information may 
be obtained from F. W. Bridges & 
Sons, Ltd., Grand Bldgs., Trafalgar 
Square, London, W. C. 2, England. 


Sept. 12-16— 

Instrument Society of America. 
Fourth national instrument exhibit 
to be held in the St. Louis Auditor- 
ium, St. Louis, Mo. Technical ses- 
sions of the IIR Div. of ASME, In- 
struments and Measurements Com- 
mittee of AIEE, IRE, AICE, Ameri- 
can Institute of Physics and the 
National Telemetering Forum will 
also be held in the Auditorium. Rich- 
ard Remback, 1117 Wolfendale St., 
Pittsburgh 12, Pa., is executive sec- 
retary. 


Sept. 13-15— 

Society of Automotive Engineers. 
Tractor division meeting to be held 
at the Schroeder Hotel, Milwaukee, 
Wis. John A. C. Warner, 29 West 
39th St., New York 18, N. Y., is sec- 
retary and general manager. 


Sept. 26-28— 

National Electronics Conference to 
be held at the Edgewater Beach Ho- 
tel, Chicago, Ill., under the sponsor- 
ship of the Illinois Institute of Tech- 
nology, University of Illinois, North- 
western University, AIEE, and IRE. 
J. W. Armsey, Illinois Institute of 
Technology, Technology Center, Chi- 
cago 16, Ill., is publicity chairman. 


Sept. 28-30— 

American Society of Mechanical 
Engineers. Fall meeting to be held 
at the Lawrence Hotel, Erie, Pa. 
C. E. Davies, 29 West 39th St., New 
York 18, N. Y., is secretary. 


Oct. 2-5— 

American Society of Mechanical 
Engineers. Petroleum Division Con- 
ference to be held at the Oklahoma 
Biltmore Hotel, Oklahoma City, Okla- 
homa. C. E. Davies, 29 West 39th St., 
New York 18, N. Y., is secretary. 
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Quick, Accurate 


Yjustable Specdy 


from A- C. Ci rcits Easy, rapid speed changes—vital in the manu. 


facture of every roll of aluminum foil—are 
provided by Reliance VS Drive. 


...with RELIANCE V-S DRIVE 


Quick, accurate speed control that means increased efficiency 
in any processing has always been the primary function of 
the All-electric, Adjustable-speed Reliance V*S Drive. But the 
amazing flexibility which the Reliance V*S offers you also 
includes fast, smooth starting and stopping—inching or 
jogging—maintenance of proper tension—reversal at any 
point desired. Conveniently-packaged and factory-wired, 
V*S will operate from your A-c. circuit—with manual or 
automatic control at the machine or from remote stations. It 
will pay you to write today for further facts on the all-electric, 
packaged drive with a i0-year record of successful applica- 
tions. Specify new Bulletin 311. 







RELIANCE 



































edged rt ny m8 ey ye V«S 

rives are available from 1 to 200 hp. Two or : : snes ; 
ques Metees aay Ob quniied simatts tetboaely Sales Representatives in Principal Cities 
Strom a single Control Unit. 
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Dry bulk materials flow 
evenly through hopper 
with dry aeration from a 


GAST rotary 





AIR COMPRESSOR 


Assure an even flow of dry bulk mate- 
rial through bin hoppers of portable and stationary 
concrete plants. 


‘SOLUTION: | Aeration of material around hopper 


opening with low pressure of 10 to 15 p.s.i., volume of 
8Y2 «.f.m. A Gast 1065-P17 Rotary Air Compressor 
supplies dry, non-pulsating air at low cost with 2 to 
Y% h.p. motor or V-belt from gas engine. 


‘RESULT: Excellent. This manufacturer has used Gast 
Units as original equipment for many years. 


Whether your problem is similar—or far different from this— 
you too may find that “Air may be your Answer”. As original 
‘ equipment for literally hundreds of applications, Gast Rotary 
Air Compressors, Air Motors and Vacuum Pumps help manu- 
facturers to improve their products—and save money! 


: For example, consider the Air Compressors used on this appli- 
cation. They deliver positive pressure without pulsation . . . 
and without a bulky air tank ... at lower initial cost. And 
they offer many other advantages—resulting from the utter 
simplicity of their sliding-vane Rotary Design. 


It may pay you to investigate the performance and economy 
of Gast’s more than 200 models. Inquire today . . . 


"AIR MAY BE YOUR ANSWER!?’’ 


(TO ONE 1P.) (70 30 t85.) 


GAST MANUFACTURING CORP., 107 Hinkley St, Benton Harbor, Mich, 








WRITE 
TODAY! 
Request 

your copy 
of this NEW 
booklet,’ 
“APPLICATION 
IDEAS” 





(10 28 INCHES) “ 








Design 
Abstracts 


If the Enemy Strikes 


ISUALIZE an enemy bombing 

raid of the city of New York, 
or Washington, or Chicago—or per- 
haps all simultaneously. Such an at- 
tack is within the realm of possibil- 
ity at this very hour when we con- 
sider the long-distance feats already 
accomplished by our own B-29 Super- 
fortresses. How would we repulse 
such an attack by the use of guided 
missiles ? 

Having electronically detected the 
approach of enemy formations, the 
Air Force would first dispatch high- 
speed interceptors. However, instead 
of possessing the conventional 50-cal- 
iber or 20-mm guns of World War 
II with an effective range of only 
300 or 400 yards, these aircraft would 
carry air-to-air missiles which could 
be launched from the interceptors and 
proceed under their own rocket pow- 
er at supersonic speeds to targets 
several miles away. By means of a 
radar homing device within the mis- 
siles, they would track down the 
enemy even though he might be en- 
gaged in evasive action; and, by 
means of a proximity fuze, they would 
be detonated when within lethal range 
of the enemy. Necessarily, such mis- 
siles must be as small and as com- 
pact as possible to allow the maxi- 
mum number to be installed in our 
interceptor aircraft. With the basic 
knowledge now available, we can 
visualize the , configuration and 
performance; such a missile. Its 
developme ilfto “an operational mis- 
sile will tadge,. only a relatively_short 


period of time. gh . 
a 


If Enemy Breaks Through 


Suppose the enemy gets through 
our interceptors with their air-to-air 
missiles, then our sul -to-air mis- 
siles will come into action. These will 
be fired from defensive ground sites 
surrounding our strategically critical 
areas, such as large industrial cen- 
ters and military installations. They 
can be guided to their targets. by 
riding along a movable radar beam 
at supersonic speed, the center line 
of which is kept on the approaching 
enemy aircraft. When the missile 
gets close enough to the target a 
radar seeker will be activated. This 
will carry the missile into the target, 
or at least close enough to permit a 
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“Which are the 
Best Alloys for MY 


Aluminum Castings 


Impacr strength, elongation, dimensional 
stability, resistance to heat, pressure tight- 
ness .. . these are but a few of the factors 
which influence the selection of the right 
alloy for a particular aluminum casting. 


Permite engineers and metallurgists 
through their wide knowledge of alloys for 
aluminum castings, have helped many manu- 
facturers obtain the exact characteristics they 
need in their aluminum castings produced 
by Permite. 

The advice of Permite engineers on your 


casting design in the development stage is 
available and highly desirable. Their rec- 








9II 


ommendations often result in design modi- 
fication that reduces the cost of the casting 
without altering its mechanical application 
or physical requirements. 


The more than a quarter of a century of 
experience of the Permite organization, plus 
the unexcelled facilities of the modernly 
equipped Permite foundry, offer you definite 
advantages that may be translated into lower 
costs for your finished product. 


Submit your cast- 
ings requirements to 
Permite for recommen- 
dations and quotations 
without obligation. 











PERMITE 
ALUMINUM INDUSTRIES, INC. 


CINCINNATI 25, OHIO 


ALUMINUM PERMANENT MOLD, SAND and DIE CASTINGS...HARDENED, GROUND ond FORGED ‘STEEL PARTS 
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cart K 


expense of upholstered 
sub-assembly 


Yis, Ace hard ru’sber literally knocked the stuffings 
out of the arm for this chair. Formerly a padded, up- 
holstered metal stamping bolted to the chair frame, it’s 
now a one-piece, indestructible hard rubber molding, 
with leather-grain finish, and a feel that’s just right. 


What’s more, it’s assembled to the chair in a jiffy. 
You simply slide a headed insert into a slot, flex the rub- 
ber around the curve, and run up two screws from 
underneath. 


You too may find “a better way” in one of the many 
Ace hard rubber or plastics molding and extruding 
compounds, 


If you would like to know more about 
these Ace materials—where used—properties 
—design hints, etc., just write on your com- 
pany letterbead for the new free 60- O-page 
Ace Handbook. 








HARO RUBBER and OTHER IMPORTANT PLASTICS 


MERICAN HARD RUBBER COMPANY 





11 MERCER STREET © NEW YORK 13, N. Y. 


proximity fuze to detonate a lethal 
warhead and strike the enemy from 
the sky. 

The problem of defense against at- 
tack by enemy missiles of the V-2 
rocket type is considerably more com- 
plex. It will require a missile much 
like the V-2 itself. This missile must 
be launched with split-second timing 
to intercept its target which will ap- 
proach from outside the atmos- 
phere at supersonic speeds of at 
least 3600 mph. Our defensive missile 
must, therefore, be capable of super- 
sonic speeds of approximately 4000 
mph and of operation beyond the 
earth’s atmosphere. Consequently, 
such a missile must be a multistage 
rocket with provisions for control out 
of the atmosphere where aerodynamic 
control surfaces are of no use. The 
technical complications involved in 
this problem render such a missile 
unattainable for perhaps a decade. 
From a paper by Gen. Joseph T. Mc- 
Narney, presented at the recent SAE 
National Aeronautic and Air Trans- 
port meeting in New York. 


Experience with 
Hardenability Specifications 


BOUT three and a half years ago 

the SAE and the American Iron 
and Steel Institute Technical Com- 
mittee tentatively agreed upon a new 
method of ordering automotive al- 
loy steels in accordance with hard- 
enability as well as chemical analysis 
control specifications. It was hoped 
that this method of ordering steel 
would give better control of the 
response to heat treatment, and as- 
sure better properties in finished au- 
tomotive parts. Last fall the Harden- 
ability Division of the SAE Iron and 
Steel Technical Committee thought 
it might be well to make a survey of 
the automotive, tractor and aircraft 
industries, and determine the~extent 
to which hardenability specifications 
were being used, and the results which 
were being obtained. Consequently, a 
questionnaire was circulated among a 
number of users of alloy steels, and 
27 replies were received. 

Three years ago only one manu- 
facturer was using the new “H” 
band, or hardenability specifications. 
By last fall, however, 14 of the 27 
companies replying to the question- 
naire were using the new harden- 
ability specifications and 8 more 
were using some sort of hardenabil- 
ity specifications. Only 5 did not in- 
corporate any kind of hardenability 
requirements in the specifications. 

The following is a brief resume 
of the answers of those users who 
have been specifying steel to the 
H bands and are, therefore, in the 
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Watching 
production 2. 
ennies 2 4% < 


Don’t let dollars 
slip through your fingers! 


. built 
the way production men want their motors 


You hear the same story everywhere. Manage- Rugged, dependable Delco motors. . 
ment has laid down the law: “Get the price 
down per unit. Cut costs. Take out every 


penny you can.” 





built . . . are the lowest cost insurance you 
can buy to keep production rolling, eliminate 


That’s a sound policy today, as competition 
gets keener. BUT ... it can lead to waste and 
increased costs—lose dollars for every penny 
saved—if it is applied indiscriminately to 


machine down-time caused by motor failure. 
Don’t sacrifice other savings by taking a 
chance on over-age or under-built motors. 
Let Delco Motors help you reduce costs by 


production machines and motors. raising production efficiency. 



















es HERE’S THE “‘WORK-HORSE’’ 
) * OF YOUR PRODUCTION LINE 


Size up for yourself the extra care and features that 
go into Delco Motors for extra performance. 






@ Positioned Bearings @ Positive Lubrication 









@ Dynamically-Balanced 
Rotor and Shaft Assembly 


@ Delcote Coil Insulation 







@ Corrosive-Resistant 
Cast Iron Frame e@ Water-Tight Conduit Box 


Call or write Delco Products, Dayton, Ohio 
or our nearest sales office. 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 


SALES OFFICES: CHICAGO + CINCINNATI + CLEVELAND + DETROIT + HARTFORD, CONN. 
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... Cutting lathe costs 
... Saving assembly time 


Use laminated shims, stamped from 






PRECISION ADJUSTMENTS by simply peeling 
.002 or .003 inch laminations. LAMINUM shims ro - 
available in thicknesses from .006 to .126 inch. LAMINUM, to position machine elements 


accurately. With a .126 inch shim, made 







up of .002 inch laminations, for example, 





you have a full “eth inch of adjustment 





built into your assembly. There is NO 





filing or precision machining or grinding. 








all 


FOR SPLIT BEARING of lathe headstock spindle. 


PLUS these advantages: 
Even after peeling, shim is always uniform in 


gouge, with o hard, clean and smooth surface. _ All adjustments AT THE JOB. 








® No fumbling or counting loose shims. 
























® No dirt, oil, grease between shim layers. 


® Less compressible than ordinary one-piece 
shims. 


® No new skill required for use. 





: FOR THRUST BEARING adjustment of pump. Peel: © Can be fitted with babbitted lugs to pre- 
able shim is valuable for takeup of wear after 
service, reducing “down time” for maintenance. vent oil and pressure loss. 


Send today for our new data file with specifications, design swe 
factors and applications. Sample of LAMINUM included. 4 : 





*K LAMINUM (Reg. . Ss. on. yo shims ore solidly 
bonded units made up of .002 or . inch brass or steel 
STAMPING ° GRINDING tamination, with a microscopic layer of metallic binder. 


METALWORKING SERVICES Cut to your exact specifications. 


Seen: | mena 


square, shallow draw. Special equipment —— = 

and variety of dies can eliminate die- THE SOLID SHIM THAT FoR 
making for short runs. Wide stock of ma- ADJUSTMENT 
terials. Let vs quote on your difficult jobs. LAMINATED SHIM COMPANY, Inc. 
1208 Union Street Glenbrook, Conn. 

















SHIMS SHIM STOCK STAMPINGS AN-COR-LOX NUTS 








best position to judge the effects of 
ordering by this method rather than 
by chemical composition alone. 


ELIMINATION OF INSUFFICIENT HARD- 
ENABILITY : 
Carburizing Steels 
Low surface hardness; 13 users 


commenting— 
Reduced rejections ...... 1 
CS ES 
Insufficient data ......... 7 
Low core hardness; 10 users com- 
menting— 
Reduced rejections ....... 4 
Wee Geemeremcs .........6;. 4 
Insufficient data ......... 2 


Heat Treating Steels 
Low surface hardness; 14 users 
commenting— 
Reduced rejections 6 
No difference eee ea 
Insufficient data ......... 6 
Low cross sectional hardness; 9 
users commenting— 


Reduced rejections ....... 5 
No difference ..... eae 
Insufficient data ......... 1 


There were no reports of difficulty 
due to H steels being lower in hard- 
enability than those purchased to 
chemical composition only. 


EFFECT OF HARDENABILITY SPECIFI- 

VATIONS ON WARPING AND CRACKING: 
Carburizing Steels 

Quench cracking; 14 users com- 


menting— 
Reduced rejections ....... 1 
No difference ........... G 
Insufficient data ........ 4 
Distortion; 14 users comment- 
ing— 
Less distortion ........... 6 
No difference ............ 4 
Insufficient data ......... 4 
Uniformity of distortion; 13 users 
commenting— 
More uniform distortion .. 5 
ie ene kw s.... § 
Insufficient data ......... 3 


Heat-Treating Steels J 
Quench cracking; 14 users com- 


menting— 
Reduced rejections ....... 4 
Se eee ee 
Insufficient data ......... 7 
Distortion; 14 users comment- 
ing— 
ees Giatortion ........<.. 5 
No difference ............ 4 
Insufficient data ......... 5 
Uniformity of distortion; 13 users 
commenting— 
More uniform distortion .. 5 
Me Geeenee £............. 8 
Insufficient data ......... 3 


On the whole, the answers indi- 
cate that considerable improvement 
has been made in the elimination of 
the small percentage of heats which 
are too low in hardenability to re- 
spond satisfactorily to production 
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770—Improvement of livestock by 2 1864—-France's Louis Pasteur won 3 1915—The year Howell Electric 
/ Siaaiee breeding boosted milk out- Ln ae #9 acclaim by discovering how to Motors arrived also marked the wide- 


. +. encouraged dai farming. City rid milk of impurities. Milk soon became spread use of the automatic rotary bottle 
Polk now began to semele this wonderful an —— source of food. Vitally needed fi ler and capper in the dairy industry. 
beverage. But harmful bacteria in milk was electrical horsepower to s it from Soon, these rugged, industrial “wpe motors 
caused sickness, spread disease. farm to consumer. were widely sought in many industries. 
MILK...58 BILLION QUARTS ANNUALLY: 

’ 


— 


ee Sees 








Today—Pure, wholesome milk 
and milk products speed 
from cow to consumer at the |__| 
rate of 58 billion quarts a year. | 
Automatic, electrically driven | 
machines—like the milk pump 
shown here, equipped with a 
Howell Sanitary Motor—have 
upped milk output, cut costs, 
saved time, and helped to make 
milk and its by-products a 10- 
billion-dollar-a-year business. 










































You'll also find precision-built 
Howell Motors driving separa- 
tors, clarifiers, churns, fillers, 
conveyors, pumps and cleaning 
apparatus in the dairy industry. 





If you require motors in your 
business to operate under the 
most gruelling conditions . . 

motors built specially for indus- 
trial use . . . consult HOWELL! 













Free enterprise encourages mass production, supplies more jobs— provides more goods for more people at less cost. 





SANITARY MOTOR 
For dairy and food processing indus- . 
tries. Complies with latest 3-A Sanitary 


SEES = HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 
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WRITE on your company letterhead for 
complete information on FASCO “Cus- 
tom Engineering Service,” and catalog. 


Fasca INDUSTRIES, INC. 


Formerly F. A. Smith Manutactering Co., Inc. 
ROCHESTER 2, N. Y. 





















DIRECT FACTORY ENGINEERING SERVICE—Extensive 
motor technology, accumulated through years of 
Fractional H. P, Motor engineering and manufac- 
ture brought to your gwn plant by our experienced, 
factory-trained engineers. 


RIGHT PRICE—To allow widest margin in pricing 
for competitive selling . .. FASCO “Custom En- 
gineering Service” utilizes the economy of a basic- 
ally standard production line motor . . . custom 
engineers it to fit your special needs. 


EFFICIENT PERFORMANCE—So important to the 
success of your product . . . proved by FASCO’S 
continuing success and growth . . . attained by 
building the maximum in quiet, economical, 
trouble-free operation into motors for many thou- 
sands of products that have served users with full 
satisfaction. 


FASCO QUALITY—Adds an extra measure of value 
to your product. Every step in the manufacture of 
FASCO Motors . . . from raw stock to final test 

. is under rigid uniform control of the most 
precise instruments and methods. 


DEPENDABLE MANUFACTURER—Not a giant plant, 
nor a small one. But a medium-size (250,000 sq. 
ft.—1,000 employees) well-established reputable 
manufacturer you ean depend on for delivery as 
well as for quality of product. 








ASLO 


MOTORS 





BLOWERS 






















heat treatments. Distortion, warping, 
and cracking have been somewhat re- 
duced. This may be due in part to 
reduction of maximum hardenability; 
however, it is believed that the smal- 
ler variation in the hardenability of 
steel obtained from different produc- 
ing sources is an important factor. 
From a report of the Steel Users 
Subcommittee of the Hardenability 
Division of the SAE Iron and Steel 
Technical Committee, 


Whither Education? 


HE responsibility of an engineer 
is above and beyond that of 
producing materials and machines. 
He also has a definite responsibility 
to see that the devices he has created 
are used constructively. Recognition 
of this responsibility culminated, af- 
ter the war, in the Report of the Com- 
mittee on Engineering Education of 
the American Society for Engineering 
Education. In accordance with the 
recommendations of this committee, 
many schools now include in their 
engineering curricula subjects with 
humanistic and social implications. 
Expanding this part of the program 
materially, however, is possible only 
at the expense of technical courses. 
Several universities have answered 
this problem by establishing a five- 
year undergraduate curriculum. 
The effect upon the product of the 
engineering institutions, the gradu- 
ate engineer, is the only accurate ap- 
praisal we can make of any program 
and it should be applied here. A com- 
plete answer must wait until grad- 
uates of the five-year program have 
been in industry long enough to 
be compared with those from the 
conventional four-year curriculum. 


Proceed with Caution 


We can and should, however, reach 
some conclusions as to the extent 
of the experiment in engineering ed- 
ucation which we are conducting. We 
should not extend the number of in- 
stitutions with five-year curricula un- 
til we have proved experimentally 
the value of such a program, It is 
just as important for those colleges 
with four-year programs to continue 
them, to revise and improve them, 
as it has been for certain colleges 
to pioneer in organizing a five-year 
curriculum. 

What we have failed to provide in 
engineering education in the cultural 
and humanistic areas in the past, 
we are now too often attempting to 
furnish by specific courses. I think 
we must recognize the limitation of 
the present educational method as it 
applies to this area particularly. The 
course method of instruction tends 
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Torrington Spherical Roller Bearings 
Operate Freely Under Deflection 
in TORCON Torque Converters 








An efficient transmission for a rotary table drive, above, or for 
other oil field and industrial machinery, the Torcon is a hydraulic 
torque converter and coupling in one. For smooth, trouble-free.op- 
eration, it is equipped with Torrington Spherical Roller Bearings. 














One problem solved by the use of Spherical Roller Bearings is 

deflection of the output shaft, caused by overhung sprocket loads. 

The application of self-aligning bearings, shown in cross-section, 
rmits the use of a right angle chain drive, without an outboard 

air ca Long service life is assured by the high capacity and 

No detail that might increase the efficiency and reliability of the smooth operation of Torrington Spherical Roller Bearings. 

Torcon (Schneider System ) has been omitted by Torcon Corpora- 

tion, Chagrin Falls, Ohio. That’s why high-capacity Spherical 

Roller Bearings are used on the input and output shafts. 





Design for greater efficiency, longer service life and lower mainte- 
nance costs with Torrington Spherical Roller Bearings. Our engineers 
will be glad to help you. Write us today. Tae TonrincTton CoMPANY, 
South Bend 21, Ind., or Torrington, Conn. District offices and dis- 
tributors in principal cities of United States and Canada. 








SPHERICAL 
TORRI ROLLER 
Spherical Roller + Tapered Roller + Straight Roller Needle + Ball - Needle Rollers 
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TYPICAL FLASH WELDER USING GREER HYDRAULIC ACCUMULATORS 





Photo Courtesy of THE FEDERAL MACHINE & WELDER CO., WARREN, OHIO, U. S. A. 


J# \eading manufacturer of large diameter drills 
was faced with a problem of vik wala 
amounting to 25% of production. This scrap was 
due to insufficient oil under pressure to cope with 


the upset requirements of the welder used. 


A 2% gallon Greer Accumulator was installed in 
the circuit. No other componénts were changed. 
Immediately the work spoilage was reduced to 
% of 1%. 


This is but one of numerous applications where 
Greer Accumulators are reducing operating cost, 
increasing production /and improving efficiency of 
processes and machines. 











Sizes from 2 cu. in. to 10 gals., pres- 


United States Pat- 
ents Under Olear 
Licenses 


sures up to 3000 psi. 


Get the complete story by writing for 
our free booklet. Bulletin 200. 


{ 


SALES REPRESENTATIVES 


a 


\" 


I] vw 


IN ALL PRINCIPAL CITIES 


Zon 
777 Yer. \\e 


YOUR SYMBOL OF SERVICE 


HYDRAULICS INC. 
454 EIGHTEENTH ST., BROOKLYNIS5, N. Y 


{ 


= 


GREER ACCUMULATOR REDUCES 
WORK SPOILAGE BY 242% 













to assume that an individual can be 
divided into a number of different 
segments which can be independently 
educated and then reassembled into 
a composite fully educated person. 

Whether we can do very much in 
teaching liberal subjects to men at 
this time in their lives I seriously 
question. Fundamental principles of 
science in engineering can be demon- 
strated physically in the laboratory 
and defirfitely established to the sat- 
isfaction of the student. How can he 
appreciate, on the other hand, what 
it means to solve a problem in la- 
bor relations when he has never 
worked in a plant or had any ex- 
perience of living to appreciate the 
problem involved? 

Our aim, therefore, in broadening 
the base of undergraduate engineer- 
ing education should be not so much 
to teach the engineering student spe- 
cific knowledge as to make him 
aware of the importance of English, 
economics, psychology, etc., not only 
to others but to him individually as 
an engineer. If he therefore has an 
appreciation of these fields, he will 
naturally continue his study of them 
far beyond the period of his formal 
education. 

If in any particular case, however, 
a college determines to attack this 
problem indirectly through the at- 
titudes of its teaching staff, a defin- 
ite plan is essential to achieve any 
measurable improvement. The great 
danger is that the indirect approach 
to a solution will be so haphazard 
and vague that it will be essentially 
without plan or purpose, almost with- 
out critical and continuous evaluation. 


Technical Program Important 


It is particularly essential when 
an extension to a five-year program 
is considered, that more pressure be 
brought to bear on improvement of 
the technical portion of the curricu- 
lum. Technical courses which are not 
of a most fundamental character 
must certainly be critically appraised 
and many eliminated. If some lib- 
eral education is desirable in the 
training of an engineer, it should 
not be tacked on to a technical cur- 
riculum as an after-thought but rath- 
er integrated carefully not only in 
the program physically but in the 
attitudes of the engineering faculty 
as well. 

Whether one curriculum or an- 
other one can more sufficiently ex- 
tend and improve engineering educa- 
tion is possible of proof only by 
demonstration. Industry will not have 
sufficient experience to reach a con- 
clusion for several years. In the 
meantime, however, the effectiveness 
of the present four-year curriculum 
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One CLARE RELAY will do the work... 


of a Relay and Filter-Condenser in Many Plate Circuit Installations 
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THREE SIZES AND TYPES OF Utmost simpiitication of many piate circuit installations is pos- 
CLARE PLATE CIRCUIT RELAYS sible with CLARE Plate Circuit Relays which make unnecessary 


the use of filter-condensers with or without induction networks. 


TYPE "C” RELAY By thus reducing the number of circuit elements, these CLARE 
Relays often make possible real savings of weight, wiring and cost. 


If your design involves plate circuits, it will pay you to get full 
information at once. CLARE sales engineers are located in prin- 
cipal cities. You are invited to make use of their wide experience 
in every problem which involves the use of relays. Call them 
today, or write: C. P. Clare & Company, 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. In Canada: Canadian Line Mate- 
rials Ltd., Toronto 13. Cable Address: CLARELAY, 


Write for Clare Bulletin No. 104 


CLARE RELAYS 


First in the Industrial Field 





is sufficient reason alone to move 
cautiously until the results of this 
experiment in engineering education 
are known. From a paper by K. B. 
McEachron, Jr., manager, Technical 
Education Div., General Electric Co., 
presented at the Spring meeting of 
ASME in New London, Conn. 


Adjustable Speed with 
Magnetic Amplifier Control 


ETALLIC rectifiers have been 

used as a source of d-c power 
for adjustable-speed motors for many 
years. Units have been built up to 60 
amperes, at 230 volts to power a 15- 
hp motor. As there is no convenient 
method of varying a-c voltage 
supplied to the rectifier, speed con- 
trol of the motor is adjusted by a 
field rheostat. This limits the appli- 
cation of these rectifiers to that type 
of load which does not require more 
than a 4 to 1 speed range at constant 
horsepower. 

Most power supplies for adjustable- 
speed motors with higher than 4 to 
1 speed ranges consist of either mo- 
The Ozalid “Super 8” printmaking hi tor-generator sets (ranges up to ap- 
shown with the Electrol hand pump and check Nic D evices proximately 16 to 1), or electronic 

av 











valve, which are used in the developer unit. 
rectifiers (ranges up to approximate- 
ly 100 to 1). 

A metallic rectifier that will make 
possible comparable speed ranges re- 
quires a different type of control. 
The first step of such a development 
has been started. The step resulted 
| in a type of control that will vary 
the a-c voltage applied to the recti- 
fier so the output voltage will re- 
main constant at any preset value, 
up to full load. One method for doing 
this uses a magnetic amplifier. 

A rectified signal from the arma- 
ture voltage, or a combination of 
armature voltage and current, or 
some signal from a speed indicating 
device is fed into a magnetic ampli- 
fier. A change in the number of watts 
in the controlling signal changes the 
wattage output of the magnetic am- 
plifier. Power amplification of the 
magnetic amplifier depends on three 
factors: The type of iron used in 
the various saturable reactors; the 
| type of circuit used and; the correct 
load resistance in comparison to 
the reactor impedance. A _ second 


| stage of amplification is added when 
| a single stage is not adequate. 

e | One magnetic ampiifier now used 
| with automatic battery charging 


| equipment handles approximately 600 
KINGSTON, NEW YORK volt-amperes. This is controlled by a 





current of three milliamperes flowing 
in a 300-ohm coil, which means that 
0.0027-watt impressed on the control 
field produces an amplification of 
222,000 to 1. While this may seem 
high, a 2,000,000 to 1 amplification 


FOR BETTER HYDRAULIC DEVICES 





MACHINE DESIGN—August, 1949 











Se NET TE eG, 








you can 6E SURE.. ie irs 


Westinghouse 


For your Resistance 
Welding Applicati 


eid . 









a 3-PHASE CONTROL 


cuts kva demand in half 


Here’s a new, cost-cutting answer to resistance 
welding problems caused by power use restrictions, 
excessive power costs or poor weld quality. It’s the 
Westinghouse 3-phase, low-frequency welding con- 
trol that cuts kva demand in half, while providing good 
welds on all types of metals. 4 

Rusty or scaly steels, aluminum, brass and steel 
alloys join easily and the job goes smoothly because 
there’s less tip pickup . . . less spitting at the electrodes. 
This is because the control, which is designed to 
spread kva over the three phases, distributes the load 
and provides for a smooth flow of heat into the metal. 
Kva demand is less because of the reduction of 
secondary reactance that accompanies operation at 
lower frequencies. 

This is a complete packaged unit that controls all 
mechanical and electrical functions for the welding 
machine. It can be mounted on the floor or on the side 
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of the machine. A swing-out panel provides easy access 
to all components and circuits. It can be applied to 
existing installations by changing the welding machine 
transformer. 

For complete details, see your Westinghouse rep- 
resentative, or your local resistance welding machinery 
agent. Ask for B-4341. Westinghouse Electric Cor- 
poration, P.O. Box 868, Pittsburgh, Pa, }-60718 


ELECTRONIC 
CONTROL 
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MOUNTINGS 


MACHINED FROM 


SOL/0 GAR 


No Broken Castings 
No Scratch-Damage 
to Piston Rods, Bushings 
and Seals ... 


therefore... 


/ 


NO COSTLY “DOWNTIME” - NO REPAIRS 


MILLER MOTOR COMPANY 





SOLID STEEL HEADS, CAPS, MOUNTINGS. Dependable protection against the breakage 
that commonly occurs in “cast” cylinders when subjected to heavy shock loads in 
normal operation and when subjected to eccentric loads developed by cylinder 
misalignment. Eliminate “porosity” of castings. Standard construction on all Miller 
Air Cylinders and Hydraulic Cylinders. 


HARD CHROME PLATED PISTON RODS. 90,000 to 110,000 psi yield point heat treated 
stress relieved steel accurately ground, polished, then hard chrome plated. Highly 
resistant to the nicks and scratches that commonly cause power wasting leakage. 
Standard construction on all Miller Air Cylinders and Hydraulic Cylinders. 


DIRT WIPER SEALS. Wipe piston rods clean on every “in” stroke, protecting piston 
rods, seals, and bushings from scratch-damage by dirt, scum, abrasive particles. 
Easily replaceable. Standard construction on all Miller Air Cylinders and Hydraulic 
Cylinders. 


Complete Line 


© AIR CYLINDERS 
TY" te 20” Bores 


* LOW PRESSURE HYDRAULIC 
CYLINDERS 11/2” te 12° Bores 


+ WIGH Canteeas SYERAEIC Miller Aix Cylinder Bulletin A-105 and 
CYLINDERS 11/2" te 12 Bores Miller Hydraulic Cylinder Bulletin H-104 





4025 N. KEDZIE AVE. @ CHICAGO 18, ILLINOIS 
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has been realized using two stages. 
Indications are that this is sufficient 
for the majority of ndustrial appli- 
cations. 

The combination of a magnetic am- 
plifier, metallic rectifiers and the nec- 
essary circuit to pick up the required 
control signal, should increase the 
field of application of metallic rec- 
tifiers when used as a power source 
for adjustable speed d-c motors. One 
combination of amplifier and rectifier 
produces a constant voltage output 
regardless of load, up to full load. 

One simple circuit would give a 
fixed armature voltage and permit a 
4 to 1 speed control by means of a 
field rheostat. This would give some- 
what better speed regulation than 
that which would be obtained from a 
simple rectifier. Another combination 
can add some method of control of 
the output voltage, possibly over a 
10 to 1 range. The voltage at any 
one setting would remain constant 
up to full load. This circuit permits 
speed control of approximately 40 to 
2. 

For good speed regulation it is 
necessary to have a rising voltage 
characteristic. The amount of voltage 
rise depends on the size and charac- 
teristics of the driving motor. For 
example, with a %-hp motor, it may 
be necessary to have the armature 
voltage rise as much as 50 volts to 
maintain constant speed. A circuit 
to produce such a rising characteris- 
tic must include some reference to 
both the armature voltage and arma- 
ture current. Such a circuit could 
produce very good speed regulation, 
at least at one particular speed set- 
ting. Due to slight variations in the 
amount of rise necessary at different 
speeds, it is possible to get flat speed 
regulation at one point, slightly ris- 
ing at another point, and falling at 
still another point. 


Accuracy Requirements” 


If accurate speed regulation is nec- 
essary, some speed measuring device 
must be added to the motor and its 
output fed into the magnetic amplifier. 
Actually, this type of circuit would 
be the easiest to build and operate, 
since voltage from the speed measur- 
ing device serves as a reference. 

Although it is possible to build 
these different types of circuits, there 
are some factors requiring additional 
investigation. A major item is the 
time constant of the circuit. With a 
single-stage amplifier and a given 
amplification, the time constant is 
high. This may not be serious so far 
as the overall drive is concerned, If 
it is too high, some method must be 
employed to speed up the circuit by 
some forcing action or by the use of 
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We have long known that our original clutch _ of full satisfaction when you seiect Maxitorg 


.. . the JOHNSON .. . was a good one but __for original equipment, within its capacity . . . 





actual proof arrived the other day from Samuel to 15 H.P. at 100 r.p.m. Our Engineering 





Kirk & Son, Baltimore . . . “America’s Oldest _ service is yours for the asking. 






Silversmiths.” 










They asked for a few replacement parts for 
Johnson Clutch serial No. 64, which was orig- 






inal equipment in a Reverse Cross Rolling 
Mill, purchased from the Waterbury Farrel 
Foundry & Machine Co. in 1904. . . and is 
still in use after 45 years of service. 













The present Maxitorg Clutch . . . our compact, 
modernized improvement of the “Johnson”... 
is the result of skilled designers and careful 







manufacture by a company that has made 
clutches, only, for 46 years. We hesitate to 







guarantee 45 years of service, but assure you 







Send for Catalog No. MD8& 














THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER «© CONNECTICUT 
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reactors having lower time constants. 

New forms of magnetic materials 
will increase the field of application 
of magnetic amplifiers. These will 
effect size, weight, and probably cost 
reductions. New core material should 
also bring about lower time con- 
stants. From a paper by J. E. Priest, 
Westinghouse Electric Corp., Buffalo, 
presented at the Machine Tool Forum, 
Westinghouse Electric Corp., Buffalo. 


Repairing the Frameless Car 


HE unitized body stands up in 

service as well as the conven- 
tional frame-and-chassis car, war- 
time experiences with Nash cars 
showed, and repairs involve about 
the same work and cost. 

Wartime experience did yield some 
pointers on improving unitized design. 
For example, certain areas in the 
underbody are road sandblasted. Pro- 
truding mechanical parts in certain 
locations are subject to this action. 
Experience also reveals that it is 
easier to seal a welded joint and pre- 
vent corrosion if the joints are on 
the top surface of the floor rather 
than the bottom. 

Repair problems with the unitized 
body and the conventional body are 
identical—no more difficult or costly. 
In either case it is necessary to 
straighten out the buckled panels 
and box sections and gas or arc-weld 
in service panels, solder up, and fin- 
ish. 


Damage Generally Localized 


With the unitized construction, 
damage usually is localized at point 
of impact. Distortion or misalign- 
ment rarely extends throughout the 
structure. By removing attaching 
bolts it is comparatively easy to re- 
move suspensions, engine, or axle 
units in case of repairing a body at 
these points. Where the body is 
damaged beyond repair, the problem 
is about the same as on the con- 
ventional car. 

A recent survey disclosed that costs 
of repairs on Nash cars, tabulated 
by leading insurance companies, were 
comparable to that of other makes. 
Certain adjusters report that, since 
no frame straightening is required 
on unitized bodies, repairs can be 
made through sectional replacements 
or replacement of a portion of a sec- 
tion. 

In many cases the cost of repairs 
of a Nash unitized body is less than 
for a conventional car with similar 
damage. From a paper by Theodore 
Ulrich, Nash Motors Div., Nash-Kel- 
vinator Corp., presented at SAE Na- 
tional Passenger Car, Body and Pro- 
duction Meeting, Detroit. 
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Unique Bearing 


Combines Rotating and 
Reciprocating Action 


while maintaining micrometer- 


accuracy in operation 


“] ightning” Leather Buffing and Shaving 
™ Machines, made by Curtin-Hebert Co., Inc., 
are used for precision buffing and shaving of 
leather skins. This is achieved with a sandpaper- 
coated main cylinder, weighing up to 1,000 Ibs., 
which rotates at speeds up to 4,000 s.f.m., and 
has a fast reciprocating action while running. 
These amazing machines are adjustable by 
micrometer control to such precision settings 
that the print can be sanded from a newspaper 
page without destroying the sheet. 


The bearings used on both ends of the main 
cylinder shaft, are a special self-aligning adapta- 
tion of Orange Staggered Roller Bearings and 
are designed to meet the precision specifications 
of the installation. 


For full details on the Orange Staggered 
Roller Bearing design, write for 
Engineering Data Book. MD 
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had owe And the Companies Behind Them 


LINEAR MOTIONS ss 
ADDING MACHINE. Desk model. Com- 


pletely enclosed except for paper 
roll. One-piece case removable for 
seks abi changing ribbon or adjusting ma- 
chine. Tape guide leads end of new 
tape through rollers. Two-tone 
green and maroon keyboard. L. C. 
Smith & Corona Typewriters Inc., 
Syracuse, N. Y. 





eg RS Se te 


Heating and Ventilating 

UTILITY FAN. Operates on_ desk, 
counter, floor or hanging from 
wall. Capacity, 2400 cfm using 
18-in. fan blades. Three-speed mo- 
tor enclosed in chrome-plated 
mount. Fan head tilts to 90 de- 
grees. Dayton Electric Manufac- 
turing Co., Chicago, Il. 


AIR RECOVERY UNIT. Self-contained, 
cell type unit for air conditioning 
and ventilating systems. Capacity, 
1000 cfm. Air purification device 
has perforated filter element with 


face area of 28 sq ft in space of 

THE COMMERCIAL GRADE less than 3 cu ft. Unit has adsorp- 

SERIES B tion, or odor-holding capacity of 

, 5 lb of condensed impurities. Serv- 


ice life of carbon is 3 yrs before 
reactivation is required. For ab- 
normal odor concentration, 2 cells 
in series per 1000 cfm can be used. 


W. B. Conner Engineering Co., 
New York, N. Y. 


Sliding lineat motions are nearly always troublesome 
Thousands of progressive engineers have solved this 
problem by application of the Precision Series A Ball Heat Treating 


Bushing. 
INDUCTION HEATER. Rated 2 kw. For 


now added to the Ball Bushing line and offered to soldering, brazing and hardening. 
original equipment manufacturers. This ball bearing Uses vacuum condensers and vac- 
has been developed for support of linear motions in uum power tubes. Heating coil 
competitively priced, volume produced products where carries 100-200 amps. Operates 
uper precision is not essential. Alert designers can from 200/250-volt, single-phase line. 
now make tremendous improvements in their products Includes forced air cooling. Sher- 
by ust Ball Bushings on guide rods, reciprocating man Industrial Electronics Co., 


hafts, push-pull actions. or for support of any me | Belleville. N. J 
chanism that 1 moved or shifted i straicht line | . hte 


Competition 1 returnin Up-to-date engineerins | Maintenance 
ee ‘a | ETCHER AND DEMAGNETIZER. For 
marking of tools or other parts 
x1 LOW FRICTION made of iron, steel or steel alloys. 


+ ELIMINATE BINDING AND CHATTER AW py Magnetization.,removed by placing 


part on work plate. Includes 14 


* SOLVES SLIDING LUBRICATION PROBLEMS te, 2 etching heats from 90 to 1350 
e LASTING ALIGNMENT 2 : watts; 5 amp demagnetization ca- 


Pp pacity. Units too large to place on 
2 LOW MAINTENANCE - 19 ne 0 7% by 8%-in. work plate are 

°", marked using ground clamp and 
* LONG LIFE re ong {er lead. Crown Industrial Products 
Co., Chicago, Il. 


Tine low-cost Commercial Grade Series B bearing is 


THOMSON INDUSTRIES, INC 
TANITA , a reciiee aril DRYING OVEN. For baking water- 


Dept E MUZE re | soaked windings. Infra-red heating 
reduces drying time to % that of 
conventiona! box type oven. Han- 
dles armatures to 12-in. diameter; 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — 
A MAJOR IMPROVEMENT AT A MINOR COST 
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A.0. Smith Builds ELECTRIC MOTORS 


for hundreds of products, including 
LeBlond Regal Lathes 


' = 





& 





4 
4 


- If you are seeking improved per- 
formance in your product... if you 
7 require special characteristics in your 
4 power component, in custom-built or 
ri standard electric motors . . . consult 
7 the A. O. Smith man. 


He offers you the complete facilities 
of the research and engineering staff at A. O. Smith, where 
research has long been “big business,” to help integrate 
electric-motor design with your product design. 


LeBlond Regal Lathes are a typical example of this 
A. O. Smith service. 


LE BLOND REGAL LATHES, products of R. K. LeBlond 
Machine Tool Co., Cincinnati, meet machine-shop de- 
mands for extreme versatility, dependability, and reason- 
able cost for medium-duty turning conditions. Pictured 
is the 17” Regal Lathe, an 8-speed, geared -head, 8’- bed 
machine, fitted, in this model, with an electric brake. 

A. ©. SMITH ELECTRIC MOTOR for the LeBlond Regal 
Lathe is an open, 2-hp motor, 1800 rpm, 220/440 v., 60 
\ cycle, 3 phase, frame 224. Pre-lubricated ball bearings 
are self-protected from shop dirt and dust. 


\ Ask the A.O. Smith man about electric motors 


Wate FOR \ for both special and standard uses 
BULLETIN NO. EM-152 \ 





24-HOUR 
MOTOR SERVICE 


To more than 206 authorized 
service stations, A. O. Smith 
Product Service Division pro- 
vides fast, low-cost electric- 
motor service, on a 24-hour, 
off-the-shelf basis. Factory 





ELECTRIC MOTORS 


A. ©. Smith Corporation * New York * Boston * Cleveland . 
Atlanta * Chicago * Detroit * Milwaukee * Houston * Tulsa Service Branches and Ware- 
Dallas * Denver * Seattle * Los Angeles * San Francisco houses at Union, N. J., 
Motor Export Department: 13 East 40th St., New York 16 Chicago, Dallas, Los Angeles. 
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OVER ONE HUNDRED YEARS OF CONTINUOUS SERVICE. ROUNDS, SQUARES, FLATS, HEXAGONS, OCTAGONS 





- «an exceptionally adaptable alloy steel 


HY-TEN “B” No. 2 alloy steel combines a high degree 
of strength, toughness, and fine wearing qualities with ex- 
ceptional free-cutting properties in the natural rolled condi- 
tion. Think of the economies afforded through the elimination 
of costs and delays of annealing. This adaptable alloy steel 
works cleanly and freely — prevents clogging in boring and 
deep hole drilling. While customarily used in the as-rolled 
condition, “B” No. 2 is often oil tempered with excellent 
results. 


HY-TEN “B” No. 2 is ideally suited to such applications 
as tool and die bodies, spindles, shafts, shanks, gears, pin- 
ions, racks, worms and lead and feed screws. 


WL steels are metallurgically constant. This guarantees 
uniformity of chemistry, grain size, hardenability— thus eli- 
minating costly changes in heat treating specifications. 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 











WHEELOCK, 
LOVEJOY#S*: === 





e Service 








INC. 
CAMBRIDGE - CLEVELAND 


133 Sidney St., Cambridge 39, Mass. Stracit. nurse 
CINCINNATI 
In Canada 


SANDERSON-NEWBOULD, LTD., MONTREAL 
AJAX DISTRIBUTING CO., LTD., TORONTO 
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stators to 1 hp. Insulated end 
covers, smoke canopy and drip pan. 
Standard 250-watt lamps replace- 
able with 375-watt lamps where 
higher heat required. Full load rat- 
ing, 9 kw. Miskella Infra-Red Co., 
Cleveland, O. 


AUTOMATIC STAPLING HAMMER. Drives 


staples with %-in. crown, %-in. 
legs. Legs diverge inside work, 
placing them under tension and 
preventing loosening by vibration. 
One-hand operation leaves other 
hand free to hold work. Bostitch, 
Westerly, R. I. 


Manufacturing 


GEAR HOBBER. For precision genera- 


tion of small spur, spiral and bevel 
gears. Handles work from 0.050 
to 6-in. OD. Hob speeds available 
in 12 steps from 109 to 1259 rpm. 
Hob spindle turntable swivels 105 
degrees left and 135 degrees right. 
Machine operates on 1-hp motor, 
affords helix leads from 0.800 to 
130 in. Speed, feed and indexing 
can be selected independently. 
Hamilton Tool Co., Hamilton, O. 


CONTOUR CUTTER. Uses standard ace- 


tylene blowpipe to automatically 
reproduce any desired pattern in 
sheet or plate steel. Capacity, from 
%-in. holes to 5-ft diameter shapes. 
Pattern-tracing finger incorporates 
variable speed, magnetic rotor with 
%-in. diameter. Optional operat- 
ing speeds permit adjustment to. 
accommodate any gage steel or pro- 
duction procedure. Heath Engineer- 
ing Co., Fort Collins, Colo. 


ABRASIVE MATERIALS COMPRESSING 


MACHINE. Rotary machine for hand- 
ling materials such as powdered 
glass, ceramics and powdered met- 
als. Produces compressed parts up 
to %-in. diameter at rates to 300 
per minute. Can also produce parts 
having cored holes. Press applies 244 


- tons pressure from above and be- 


low; 1-hp gear-head motor mounted 
vertically above die area to prevent 
abrasives entering motor. F. J. 
Stokes Machine Co., Philadelphia, 
Pa. 


MILLING AND CENTERING MACHINE. 


For continuous rough and finish 
milling and centering of work si- 
multaneously on both ends. Handles 
work pieces from 12 to 45-in. long. 
Size of work determines number of 
stations in rotary drum type fix- 
ture. Six-station fixture handles 
work pieces to 4-in. diameter. Cut- 
ting speed of 10 in. per minute 
produces 50 pieces per hour. Eight- 
station fixture handles work to 
2%-in. diameter, producing 65 
pieces per hour with same cutting 
speed. Davis and Thompson Co., 
Milwaukee, Wis. 


PORTABLE GRINDERS. Air powered, in 


6 and 8-in. sizes. Weight, 14 Ib. 
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ON BOTH SPEEDS { 


R & M Motors meet the Two-Speed needs 
of this capable Moore Jig Borer 


2 h.p. at 1725 r.p.m.! 1h.p. at 850 r.p.m.! This standard 
two-speed Robbins & Myers motor on the Moore 
Jig Borer follows a high performance curve in both 
ratings with dependable fidelity. Experience in equip- 
ment-powering has proved to Moore engineers that 
R & M motors excel in every performance require- 
ment. 


PERFORMANCE PLUS... Here’s proof,too, that motors 
need not be “sore thumbs” in otherwise attractive 
contours. This motor has standard Type C NEMA 
flange dimensions, and a special head developed by 
Robbins & Myers. R & M engineering-to-the-job 
does make a world of difference. Moore’s Chief 
Engineer, F. C. Victory, says, “completely satisfied 
with every aspect—from design to motor perform- 
ance.” 


YOURS FOR THE ASKING ... Youcanlookto Robbins 
& Myers for progressive powering ideas. Literature 
or truly cooperative engineering aid is yours for 
the asking. Address Robbins & Myers, Inc., Motor, 
Div., Dept. E-89 Springfield 99, Obio. 


DEPENDABLE ROBBINS « MYERS MOTORS 
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JUST PRINTED 


Two bulletins showing how 
NEW G-E MOTOR EXCHANGE PLAN 


cuts machine down time 


Get the story of the new time and money saving General 
Electric exchange plan for Tri-Clad integral-hp motors! 
It’s an extension of the highly successful G-E fractional- 
hp motor exchange plan and covers most popular types 
of Tri-Clad open dripproof motors—one to five hp. 
Bulletin GEA-5 189 is for motor users; Bulletin GEA-5 180 
is for machinery manufacturers. Write on your letter- 
head FOR FREE COPY: Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 





















Look for this extra on the motors 
you buy; it means lower main- 
tenance costs, less time lost for 
motor replacement. 






























GENERAL @@ ELECTRIC 


#i/GE ARS 


into any product! 


It’s a better product when it’s equipped with FAIRFIELD GEARS! 
Long producers of precision-made, automotive type gears for high 
grade trucks and tractors, Fairfield now brings the same standards 
for gear performance to a wide variety of products: Road Graders 
...Machine Tools...Power Shovels...Printing Presses... 
Grain Combines...Mine Hoists...Rail Cars...Drilling 
Rigs... Diesel Engines...and many others. For the 
BEST in GEARS, specify FAIRFIELD! 


















SPIRAL BEVEL + STRAIGHT BEVEL + HYPOID + HELICAL + HERRINGBONE 
SPUR ° WORM AND WORM GEARS ° DIFFERENTIALS 


FAIRFIELD MANUFACTURING COMPANY 
31) Sevth Earl Avenue + Lafayette, Indiana 
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Speed is governor controlled when 
idling and under load. Designed 
with magnesium castings for light- 
ness and steel housing for strength. 
Includes built-in oil reservoir for 
air lubrication, flush fittings for 
grease lubrication, and removable 
air strainer. Available with spade 
or straight handles in 4200, 4500 
and 6000-rpm models, all with % 
x 11 spindle threads. Aro Equip- 
ment Corp., Bryan, O. 


BELT SANDER. Air driven, designed 


for metal work on either concave 
or convex surfaces. Suitable for 
sheet metal and solid castings and 
all types of materials such as iron, 
steel, brass, bronze, solder, alumi- 
num, etc. Weight, 11 lb. Requires 
90 psi air to run at 6000 rpm. 
Abrasive belts are 2 in. wide and 
of various grits, Buckeye Tools 
Corp., Dayton, O. 


BROACH SHARPENER. For internal and 


surface broaches to 36-in. long and 
6-in. diameter. Round broaches in- 
serted between motorized, 2-speed 
headstock and quick-release, spring- 
loaded, center tailstock. Adjustable 
plunger limits wheel travel for 
faster grinding. When grinding flat 
broaches, head and tailstock are 
replaced by magnetic chuck. Colon- 
ial Broach Co., Detroit, Mich. 


WELDER. For repairmen, garages, etc. 


Provides accurate, stepless heat 
control over entire welding range. 
Amperage selector control of cur- 
rent allows selection of small 
amounts of current, from 20 to 
285 amps. Also features easy start- 
ing, stable arc characteristics, low 
spatter loss. Handles electrodes 
from 1/16 to %-in. diameter, Di- 
mensions, 17 by 17 by 32 in. Eu- 
tectic Welding Alloys Corp., New 
York, N. Y. 


LATHES. Engine and tool room models 


in sizes from 14 to 32 in. Include 
16 spindle speeds, increased horse- 
power capacities, 3-lever gear shift- 
ing system without pass through 
gears, and newly designed feed box 
incorporating lifetime lubricated, 
sealed ball bearings. Range of 60 
threads and feeds available, with 
optional ranges including 11% and 
27-pitch thread leads in addition 
to other pitches. Springfield Ma- 
chine Tool Co., Springfield, O. 


PRECISION TURRET LATHE. Redesigned 


model 2-H. Includes turret locking 
mechanism that indexes’ turret 
head within plus or minus 0.0005-in. 
measured 4 in. from turret face. 
Max swing over bed, 16% in.; 
swing over cross slide, 6% in.; 
max collet capacity, 1 in. round; 
hole through spindle, 1% in. Fric- 
tion clutch drive gives 48 power 
cross-feeds from 0.0006 to 0.312-in. 
and 48 power longitudinal feeds 
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COMPENSATING FOR THE EFFECT OF CENTRIFUGAL 


FORCE ON THE SPRING TENSION OF OIL SEALS 


Fig. 1—Typical application where oil seal rotates 
with the mechanism. 


National 50,000-S Type 


These problems are solved with 
regular design 50,000-S National 
spring-loaded Syntech oil seals. The 
basic design of these seals provides 
for almost “‘pin-point” contact be- 
tween sealing lip and sealing surface 
(see Fig. 2). Under normal operation 
the spring tensioning can be very 
light. Thus with Syntech seals it is 
possible to achieve effective ten- 
sioning without causing excessive 


*Syntech is the registered trademark for the National sy 


In applications where large diameter oil seals rotate with the 
mechanism at high speeds, centrifugal force tends to lift the 
sealing member from the stationary sealing surface. Critical ad- 
justment of spring tensioning in the oil seal is required in order 


to compensate for this effect. 


The problem of adjusting spring 
tension so that zero leakage is 
achieved at full speed while at the 
same time keeping friction light 
when the machine is starting, could 
not be satisfactorily solved with any 
but the low torque synthetic seal. 
This problem was encountered in 
connection with the new adjustable- 
pitch propellers now being used on 
modern aircraft. 





In such applications the oil seal 
diameters may run six, eight and 
ten inches. The seal press fits into 
the propeller and rotates with the 
propeller. Sealing lip contact is es- 
tablished with a stationary housing 
(see Fig. 1). Speeds may reach as 
much as 5,000 F.P. M. 


Seals Solve the Problem 


friction. At high speed, despite the 
action of centrifugal force, an effec- 
tive seal is maintained. 

The ability of National Syntech 
oil seals to withstand high speeds 
and provide zero leakage with light 
shaft contact made it possible to 
solve this problem. Perhaps you are 
encountering similar problems. For 
further information please contact 
the nearest National Oil Seal office. 
rubber compound. 


shots, 








ne 
Pal 


Fig. 2—Section of National Syntech rubber seal. 


NATIONAL 


OIL AND FLUID SEALS 


® ‘ 
NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, Calif. 
Plants: Redwood City and Los Angeles, 
Calif.; Van Wert, Ohio 
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CALL 


BUFFALO: 56 Arlington Place, Grant 2280. 


IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 
MILWAUKEE: 647 West Virginia St., Marquette 8-8986. 











ORL N UNUM NORM OOR ORR ORORORORORORONONONCNONONOI 





NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260. 
PHILADELPHIA: 401 North Broad Street, Bell-Walnut 2-6997. 
REDWOOD CITY, CALIF.: Broadway and Notional, Emerson 6-386). 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-1881. 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366. 
WICHITA: 340 North St. Francis Ave., Wichita 2-697). 


CHICAGO: Room 2014 Field Building, Central 6-8663. 
CLEVELAND: 210 Heights Rockefeller Bldg., Yellowstone 2720. 
DALLAS: 301, Highland Park Village, Justin 8-8453. 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363. 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246. 

LOS ANGELES: 2244 East 37th Street, Kimball! 6384. 
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FINISH ZINC 
DIE CASTINGS 


ZINC AND CADMIUM 
PLATE with— 


BLACKE.@MAGIC 


ZINC BLACK 









ATTRACTIVE 
FAST WORKING 
CORROSION RESISTANT 
ABRASION RESISTANT 
EXCELLENT PAINT BASE 







Write for details. Send parts 
for sample processing without 
obligation. Also ask for litera- 
ture on other BLACK MAGIC 
finishes, rust-proofing dips, metal 
cleaners, metal treating salts. 


THE MITCHLELL-BRADFORD Chemical Co. 


MODERN METAL FINISHES 
2446M Main St., Stratford, Conn. 














/ | 
High quality gears and gear 
assemblies can be produced with 
money saving efficiency when 
our engineers make a careful 
study of your specifications and 


apply production know-how to 
your requirements. 


Most of the executive per- 
sonnel and shop machine 
operators at Amgears have a 
backlog of many years of expe- 
rience in gear manufacturing 
and metallurgy, and a thor- 
ough knowledge of cost saving 
methods. 


Your gear production is in 
good hands at Amgears. 


| ancceleld 
bastleg of 
optiiiite 


Write now for your copy of Amgears Case 
Histories of particular interest to design- 
ing engineers and purchasing executives. 















AMGEARS, INC. 6633 w. 65th St. 
Chicago 38, Ill. Phone: Portsmouth 7-2100 
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ELECTRIC FURNACE. 





from 0.0015 to 0.0841-in. Ram type 
hexagon turret has power and hand 
feed. Spindle speed ranges from 
16 to 880 rpm in 12 steps. South 
Bend Lathe Works, South Bend, 
Ind. 

For sintering 
powdered metals, brazing, bright 
annealing, etc. Normal heat range, 
1400 to 2500 F, with “flash” firing 
to 2750 F. Furnace is of manual 
pusher type for batch treatment 
on straight-line, 3-zone system. 
Doors equipped with automatic 
flame curtains preventing contam- 
ination of furnace atmosphere 
when doors are open. Adjustable 
silicon carbide doors provided be- 
tween preheat, high-temperature 
and cooling sections. Pereny Equip- 
ment Co., Columbus, O. 


VERTICAL SANDER. Weight, 5 Ib with- 


out sanding pad. Speeds adjust- 
able to 5000 rpm using throttle 
control. Choice of T7-in. backing 
pad, 4-in. grinding wheel with 
guard or 4-in. wire brush. Height 
to end of spindle, 8% in. Direction 
of exhaust can be controlled. Safe- 
ty throttle eliminates quick starts 
and stops. Aro Equipment Corp., 
Bryan, O. 


UTILITY SHAPER. In 16 and 20-in. 


stroke sizes, for tool room and 
maintenance work. Table supported 
directly on cross rail without apron. 
Cutting speeds of 250 fpm possible 
on 10-in. stroke. Extra features 
available include improved tool 
lifter, power down-feed to head and 
power rapid-traverse to rail. Equip- 
ped with 3 or 5-hp drive. Cincinnati 
Shaper Co., Cincinnati, O. 


ARC WELDER. For light gage welding 


in maintenance, repair or home 
work shops. Maximum output, 60 
amps. Can also be used for join- 
ing strap, pipe tubing, etc., as well 
as for cutting metals, soldering, 
brazing and when used with a 
small rectifier, for battery charg- 
ing. Operates from standard 110- 
volt light circuit fused for 30 amps. 
Weight, 50 lb. Lincoln Electric Co., 
Cleveland, O. 


ARBOR PRESS. Air powered. Double- 


acting cylinder provides control of 
advance and retract strokes of ram. 
Operates on air line pressures to 
175 psi, develops 20 times line pres- 
sure. Stroke length adjustable to 
2% in. Ram clearance adjustable 
from 1% to 7 in. in 4 steps. Throat 
clearance, 5 in.; table size, 8 by 9 
in. Bellows Co., Akron, O. 


SHOP PRESSES. Capacities, 60 and 80 


tons. For light-duty press require- 
ments. Include pressure stroke of 
13 in., lower bolsters supported, by 
bearing blocks, and hand or power 
operation. Two-speed hydraulic 
hand pump with automatic shift 
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Get a betfer 


tubing score 


Ww 
Bundyweld* 





Get a better score on 1) production costs, 2) quality, and 
3) time and labor savings by checking Bundyweld Tubing. 


Bundyweld and only Bundyweld is double-walled from 
a single strip of metal. Copper-brazed at all points of wall 
contact, thin, extra-strong Bundyweld assures less leakage 
under pressure, less breakage under short-radius bends. It 
is readily fabricated, lightweight, and easy to handle. 


Here are only a few of the industries which have made 
Bundyweld the standard for many of their tubing applica- 
tions: 

Automotive—fuel, hydraulic, vacuum, and brake lines. 
Refrigeration—condenser, evaporator, and 
compressor tubing parts. 
Range—supply lines, flash and pilot tubes. 





Bundyweld for television antennas; beer coils of special 
Bundyweld Nickel; toy baby carriages, whistling gas-tank 
signals—these are just a few of the applications of Bundy 
Tubing that are making profits for their manufacturers. 


If you have a design or production problem, or a new 
idea for tubing, why not contact Bundy engineers to help 
you work it out? Just call or write: Bundy Tubing Com- 
pany, Detroit 14, Michigan. 


BUNDY,TUBING 





Radiant heating—panel grid tubing. 


WHY BUNDYWELD 


ww, 1 Bundyweld Tub- 
Po ing, made by a 

patented process, is 
entirely different from any other 
tubing. It starts as a single strip 
of basic metal, coated with 
a bonding metal. 


Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. *¢ 


= 2 This strip is con- 

Cr) tinuously rolled 
twice laterally into 
tubular form. Walls of uniform 
thickness and concentricity are 
assured by close-tolerance, 
cold-rolled strip. 


——$ 


iS BETTER TUBING 


ENGINEERED TO 
@ REG. U.S. PAT. OFF. @ 


oe 
Mig Next, a heating 
Hy) 3 process fuses 

és bonding metal to 
basic metal. Cooled, the double 
walls have become a strong 
ductile tube, free from scale, 
held to close dimensions. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 


YOUR EXPECTATIONS 








@ 4 Bun dyweld 
— comes in stand- 

ard sizes, up to %” 
O.D., in steel (copper or tin 
coated), Monel or nickel. For 
tubing of other sizes or metals, 
call or write Bundy. 


Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. 


Chicago 32, Iil.: Lapham-Hickey Co., 3333 W. 47th Place ¢ Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 ¢ Philadelphia 3, 


Penn.: Rutan & Co., 404 Architects Bldg. ° San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. 
E. 330 Trent Ave. * Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay 


Spokane 6, Wash.: Eagle Metals Co., 


St. 


BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRIBUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES. 
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New! A New Lightweight 


LAUSON Engine! 


Here’s that famous Lauson dependa- 
bility — now available in an engine 
weighing only 23 Ibs! 

% H. P. — the perfect portable pow- 
er. 4-Cycle, Air-Cooled. Other mod- 
els to 5 H. P. 

Instant starting — economical oper- 
ation. 

Machined mounting pad on crank- 
case for direct mounting of pumps, 
generators, etc. 


Dept. MD, The LAUSON Company, New Holstein, Wis. 


AUSON 


In Canada: 
Hart-Emerson Ltd. 
Winnipeg, Canada 


ENGINE BUILDERS FOR OVER 50 YEARS! 


WHAT’S 
THE 
FINISHED 
COST? 


In relation to the cost of 
machining this 18%-ton angle plate, a 
little difference one way or the other in 
the price of the casting itself is of small 
consequence. The chief consideration is 
the character of the casting—whether it 
will require the maximum or minimum 
of finishing. 

If a sound, accurate casting costs more, 
it is worth more because of the savings in 
the machine shop. On the contrary, a dis- 
torted and defective casting entails so 


ADVANCE CASTING 











much extra finishing cost that it is expen- 
sive at a ridiculously low price. 

Advance Castings are bought by cus- 
tomers who thik in terms of the finished 
product. Yet they are keenly aware of 
casting prices and carefully check our 
quotations. They pay us only what they 
think Advance Castings are worth—and 
our business continues to grow. 

If you are interested in custom castings 
that are really economical, we'd like to 
talk to you. 


THE ADVANCE FOUNDRY CO. 
DAYTON 3, OHIO 
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permits ram speed of 1%-in. per 
stroke with 2-ton high-speed pres- 
sure on 60-ton model; %-in. travel 
with 3 tons on 80-ton model. Pump 
automatically shifts into high pres- 
sure on reaching 2 or 3 tons pres- 
sure. Rodgers Hydraulic Inc., Min- 
neapolis, Minn. 


Materials Handling 


STRADDLE TRUCK EXTENSION SHOES. 
Increase possible length of palle- 
tized loads and eliminate need for 
special large skids. For handling 
oil drums or general cargo. Ca- 
pacity, 40 drums weighing 10 tons. 
Hyster Co., Portland, Oreg. 

ROLLER CONVEYOR. Aluminum or mag- 
nesium frame, plastic rollers. In 
10-ft sections, each weighing 31 Ib. 
Capacity, 500 Ib distributed over 
10-ft section. Rollers 2-in. diameter, 
10 in. long; overall width of con- 
veyor, 12,;4-in. Alvey Conveyor 
Mfg. Co., St. Louis, Mo. 

ForK LIFT TRUCK. Gas powered. Ca- 
pacity, 2000 lb, with load center 
24-in. from heel of forks, Has 36- 
in. wheelbase, with widened frame 
for better protection of wheels and 
providing for easier servicing. Ad- 
ditional weight on drive wheels 
caused by longer wheelbase in- 
creases traction. Truck climbs 15 
per cent grades with full load. 
Clark Equipment Co., Industrial 
Trucks Div., Battle Creek, Mich. 

ELECTRONIC COUNTER. For piling tin 
plate in exact quantities. Sheets 
counted photoelectrically as they 
pass on split conveyor. When pre- 
determined count is reached, count- 
er automatically operates deflector 
mechanism to start new pile. 
Counting rate, to 60,000 per minute. 
Potter Instrument Co., Flushing, 
a A 

DIE HANDLING TRUCK. Capacity, 16,- 
000 Ib. Platform size, 48 by 57 in. 
Hydraulically elevated from 24 in. 
to max height of 38 in. using 4 
hydraulic hoists operating against 
toggle levers and powered by 2- 
speed hand pump. Roller top con- 
sisting of 5 rows of rollers can be 
removed to give 3 in. lower table. 
Hand winch used to draw dies on 
table is geared at 96 to 1 ratio. 
Truck mounted on 10-in. ball bear- 
ing wheels. Lyon-Raymond Corp., 
Greene, N. Y. 

CRATE HANDLING ATTACHMENT. For 

electric trucks. Clamping device 

grips end slats of fragile wooden 
crates, such as refrigerator boxes, 
for lifting, carrying and loading. 

Sideshifting device permits load to 

be shifted 4 in. either way from 

center position to facilitate load 
spotting for operator. Clamping 
arms actuated by hydraulic pres- 
sure from truck’s hydraulic system; 
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A precision sleeve bearing looks pretty simple yet it is a com- 
plex structure of several metals having at least 27 separate 
and distinct dimensions. 


One type of Federal-Mogul sintered copper-lead main bearing 
requires 25 separate manufacturing operations, a total of 
84 measurement checks and 24 temperature, analysis and 
special tests. 


Our Quality Control group checks every step in sleeve bearing 
production, from raw material to finished product to make 
sure that it is right and meets your most exacting specifications. 


For the best in engine bearing service consult our engineers. 


o> & 


HIGH SPEED, high tempera- gre & LOAD omg 4 HEAVY LOAD for big Die- BRONZE PARTS In many 
ture, automotive type bear- pumps, compressors, sels, power plants, etc.— shapes, sizes; thrust —- 
ings available in many Senta electric motors ann bearings up to 274" O.D., bushings; for many types 


combinations. similar uses. 


steel ond bronze back. applica 


1899 e Fifty Years of Continuous Bearing Experience ¢ 1949 


FEDERAL-MOGUL 
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ADVANTAGES 


of HARPER 


NON-FERROUS AND STAINLESS STEEL 
EVERLASTING FASTENINGS 


over the lower first cost of common steel 








Resistance to Rust and 
Corrosion 


Resistance to High 
Temperatures 


Non-Magnetic 
Non-Sparking 
Re-Usable 

Attractive Appearance 

Easy to Clean 

High Strength 

Long Life 


Lower Ultimate Cost 





Resistance to Fatigue 





Easy to Plate or 
Finish 


Resistance to 
Abrasion and 


aré 
OVER 6000 ITEMS IN STOCK 


Fer Quick Resp on requests for catalog ond 
samples, wire or write direct to inquiry Deportment, The 
H. M. Horper Compony, 8240 Lehigh Avenue, Morton 
Grove, Minois. 


THE H. M. HARPER COMPANY 
8240 Lehigh Avenve 
Merton Grove, illinois (Suburb of Chicege) 











HARPER 





EVERLASTING FASTENINGS 
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control is by pushbutton from op- 
| erator’s position. Automatic Trans- 
portation Co., Chicago, IIl. 


A SHOCK 


Plant Equipment AND 


CRANE SCALES. For measurement of 
loads being handled by cranes or | 
for other force or load measuring | 
applications. Capacities of 3 mod- | 

els, 0 to 30,000 lb. Hydraulic cell 

converts force into pressure and 


load is read on pressure type indi- 


VIBRATION 





BARRYMOUNTS 





cator. 
mounted. Dial sizes, 
16-in. diameters. 


8, 


or 0.2 per cent of capacity. A. H. 
Emery Co., Stamford, Conn. 
DIESEL-ELECTRIC PLANT. Portable. Ca- 
pacity, 5 kw. Powered by opposed, 
2-cylinder, 
Weight, 725 Ib less starting bat- 
eries. Dimensions; 38%-in. long, 
30%-in. wide, and 26%-in. high. 


Available in 50 or 60-cycle models. | 
directly connected to. 


crankshaft; saturated field genera- | 


Generator 


tor is self-regulating. Remote con- 
trol stations can be installed with- 


in 250 ft of unit. D. W. Onan &| 


Sons Inc., Minneapolis, Minn. 
STANDBY POWER PLANT. Capacities, 
5000 watts to 200 kw, 60 cycle at 


Hook and eyebolt swivel | 
12 and| 


Guaranteed ac-| 
curacy within 1 per cent of reading | 


air-cooled engine.| 


1200, 900 and 720 rpm. Also avail-| 


able in frequencies from 25 to 400 


cycles. Powered by 1, 2 and 4 cyl-| 


inder, air-cooled engines, requiring | 


| 


no radiator or antifreeze solutions. | 


Equipped with high tension mag-| 


netos, permitting easy hand crank- 


ing and eliminating need for start- | 
ing batteries. With or without au-| 


tomatic voltage regulators. Kato 
Engineering Co., Mankato, Minn. 
‘DIE CUSHIONS. Self-contained, pneu- 
matic and hydropneumatic types 
for power presses. In standard 
sizes from 4 to 28-in. diameter in 


single piston type; from 10 to 30-) 


in. diameter in double piston type. 
Baker Bros. Inc., Toledo, O. 

GAS BURNER. For boilers. Capacities, 
2% and 5 million Btu input, or 
about 50 and 100 developed boiler 
hp. All combustion air furnished 
through burner by blower, giving 
complete fuel-air ratio control for 
best efficiency. Complete package 
units easily installed; unit with 
modulating control is entirely au- 
tomatic. North American Manufac- 
turing Co., Cleveland, O. 


Processing 


TOBACCO PROCESSING MACHINE. Auto- 
matically removes stem from to- 
bacco leaf, separates loose stems 
from strips. Eliminates dust, sand 
and other foreign matter. Auto- 
matically loaded and discharged, 
machine handles from 1000 to 1800 
Ib per hour. American Machine & 











ELIMINATE SHOCK and VIBRATION 
and ASSURE QUIET OPERATION FOR 


Sturtevant 


MULTIVANE RAILWAY CAR 
VENTILATING FANS 





To preserve the 
high standard of 
smooth, silent rid- 
ing achieved in modern transporta- 
tion . . . to isolate fan motor 
vibration . . . and to protect the 
unit from accidental shock, Sturtevant 
specifies BARRYMOUNTS. 


Experience has proved to 
Sturtevant that, in numerous 
railway and bus applications, 
BARRYMOUNTS provide uniform 
dependability of sound isolation 
and protection from shock and 
vibration. 


Whatever your vibration problem 
. « . whether it involves fans, motors, 
heavy machinery, transformers, punch 
presses, or delicate instruments . . . 
BARRY experience and consulting 
engineering facilities offer a sure 
solution. Our free catalog lists stock 
mountings; for special information, 
call our nearest office or write to 


« BARRY: 


@ Cambridge 39 
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8 POP PRE DAE ROD LER BP A 


CLOSE-UP... 


OF THE BONUS 
YOU GET WITH 


ass ’ 


ARAL 


EVERY FARREL 
SPEED REDUCER 


FARREL-BIRMINGHAM COMPANY, INC. 
344 Vulcan Street, Buffalo 7, N. Y. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pitts- 
burgh, Akron, Cleveland, Detroit, Chicago, Los 
Angeles, Tulsa, Houston 


one Say Muha cing TR FH 
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LITTLEFORD 


WELDMENTS 


for 
Production Economy 


Littleford facilities.and skilled work 
men are qualified to fabricate any 
product of plate or sheet metal that 
may apply to your production. 


Littleford weldments have long been 

nown for uniformity, accuracy, 
strength and adaptability. Rigid de 
mands of manufacturing plants, de 
sign engineers, have been met easily 
and without exception 


If you have a weldment problem send 
blueprints to Littleford, see how ex 
perience can insure economies in 
plate and sheet metal fabrication 
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LITTLEFORD BROS., INC. 
424 E. Pearl St., Cincinnati 2, Ohio 
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Fouhdry Co., New York, N. Y. 


SAMPLER. Takes periodic cuts or sam- 


ples from stream of wet or dry 
moving material. For mining, stone 
products, ceramics, chemical and 
allied process industries. Auto- 
matic unit can be set to operate 
periodically at intervals from 5 to 
60 minutes. Hardinge Co. Inc., 
York, Pa. 


Testing and Inspection 


CONTINUOUS MEASURING GAGE. Auto- 


matically controls thickness of 
plastic coating deposited on cop- 
per electrical wire. Transmits elec- 
trical impulses when dimensions 
are out of tolerance. Thickness 
measured using 2 rollers in con- 
tact with wire. Continuous thick- 
ness recorder can be installed. Fed- 
eral Products Corp., Providence, 
R. I. 


SPRING ANALYZER. Hydraulically op- 


erated using hand pump. Measures 
rate of compression springs % to 
6 in. long, tension springs 1 to 22 
in. long. Handles springs to 3-in. 
diameters. Rate readings given in 
Ib from 0 to 300 Ib. Permits field 
testing of springs, matching and 
balancing of springs in sets, and 
experimental testing. Storm-Vulcan 
Inc., Dallas, Tex. 


Transportation 


BICYCLE ENGINE. Twin-cylinder, 2- 


cycle unit rated at 3%-hp. Includes 
automotive type, multiple dry-disk 
clutch, combination fuel tank and 
utility compartment, EFisemann 
magneto and twist-grip controls. 
Will not overheat when idling; 
compression release contributes to 
easy starting and rapid decelera- 
tion. Jack & Heintz Precision In- 
dustries Inc., Cleveland, O. +; 


Woodworking 


PORTABLE ELECTRIC SAW. Uses 8%- 


in. blade powered by 2%-hp motor. 
Cuts 2%-in. plank at 45 degrees 
or 3-in. straight cut. Aluminum al- 
loy base measures 6% by 15%- 
in., with beveled edges for smooth 
operation. Free blade speed, 5300 
rpm. Includes telescoping blade 
guard, enclosed trigger type safety 
switch. Weight, 19%-lb. Frame is 
cast magnesium alloy. American 
Floor Surfacing Machine Co., To- 
ledo, O. 


ELECTRIC SAW. Medium-weight, high- 


powered, one-handed saw for gen- 
eral work. Has 8-in. blade, adjust- 
able for any depth to 2%-in., tilts 
to 45 degree angle. Fan draws air 
through motor, discharges in front 
to keep cutting line clear. Saw idle 
speed, 7000 rpm; load speed, 4500 
rpm. Weight, 17 Ib. Porter-Cable 
Machine Co., Syracuse, N. Y. 





skilled springmakers... 
AND practical, 
experienced engineers, 
SPECIALISTS 

in spring design 

and manufacture 








IT takes people to make 
springs. Ours are specialized, 
highly trained, long-experi- 
enced people—well qualified 
to give you the finest in spring 
craftsmanship. 

Our engineers too, are an 
important reason why you'll 
like Accurate Spring Service. | 
They’re old hands at spring- | 
making ... they’ve developed 
manufacturing systems and 
procedures that enable us to 
handle your jobs with the 
greatest speed and efficiency. 


These Accurate engineers are 

at your service on spring 

design problems. You will 
benefit from their practical 
assistance in designing ex- 
actly the right spring for your 
| application. 
Why not try Accurate on your 
next job? 


Accurate 


| A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3813 W. Lake St. * Chicago 24, Ill. 
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pick and shovel days are over 


Bull-dozers and steam shovels ended pick and shovel methods in fo r 

earth moving. So modern strip mill facilities banished pick and 

shovel techniques in rolling stainless sheet and strip. Climaxing ° 

this progress, CRUCIBLE, a specialty steel producer for half a century, s £ awn l ess 
has built an $18,000,000 mill at Midland Works specifically for 

rolling stainless steel—the first mill that has ever been built to Ss h eet 

take complete advantage of the best in stainless rolling practice. 


You would expect this of cructBLE. You would expect that the ° 

top organization in the specialty product field would make stainless an d Strt P 
as a specialty—and you would be right. Here at Midland, hot and 
cold rolled stainless sheet and strip are made in widths from 
44” to 50” inclusive, in all gauges, grades and finishes, with the 
same precise quality control that has made crucIBLE the leader 









in special service steels for generations. 


Moreover, with Trent Tube Co. joining the organization you 
can now turn to CRUCIBLE for every type of stainless—sheets, 
plates, strip, bars, tubing, forgings, wire and castings. Data sheets 
are available for all grades. Your inquiries will have promptattention. | 


CRUCIBLE STEEL COMPANY OF AMERICA 
405 Lexington Ave., New York 17, N.Y. 
Branches, Warehouses and Distributors in Principal Cities 





CRUCIBLE first name in special purpose steels 
hot and cold rolled 


STAINLESS +» HIGH SPEED «+ TOOL + ALLOY + MACHINERY + SPECIAL PURPOSE «+ STEELS 
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DO YOU HAVE 
this 
HANDBOOK ? 


We are referring to the 
176-page book labeled 
“The Tool Steels of Alle- 
gheny Ludlum.” It covers 
LXX, DBL-2, Super 
Panther, Deward, Sara- 
toga, Huron, Ontario, 
Sagamore, Potomac, 
Pompton, Seminole, 
Utica, and other famous 
A-L grades. Get your copy. 


ADDRESS DEPT. MD-78 














That block or bar or rod of quality 
tool steel you received from Allegheny 
Ludlum . . . had to run the gamut of 
our vigilance committee right up to 
shipment time. You probably weren't 
here to watch the technically planned 
mill procedure, the laboratory con- 
trols, and the inspections—but you 
can quickly appreciate the value of our 
dozen or more quality safeguards, 
once the steel goes into service. 
Consider, for example, the super- 
sonic reflectoscope. It’s uncanny how 
that ferrets out any internal flaw. 
This daily ritual of checking, test- 
ing, and inspecting at the various 
stages of production means that, in 
effect, we are operating our own 
“Bureau of Standards.”” By thus in- 
suring quality, we protect you—the 





customer. You get better results. 

For sound, clean, tool and die steels 
—uniformly accurate in analysis, struc- 
ture, hardness, and size—call A-L. 


LLEGHENY 
UDLUM 


STEEL CORPORATION 
Pittsburgh, Pa. 


TOOL STEEL DIVISION: DUNKIRK, N. Y. 


fut lool Stet 
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When Old Style | -_ 
Magnetos Give Up... 


fom 


eee = a= MAGNETOS... 


Base Mounted H-Type Magneto 










7 ee 


Just Keep Sparking Along! 


Dependability isn’t something seasonal—it’s 
a year around proposition and there are no 
short cuts in building it into engines. Speci- 
fying component parts you know will stand 
up under all operating conditions is the only 
] | answer! Ignitionwise, no magneto of its type 
will out-perform or out-last the Bendix- 
Scintilla* H Magneto. Our long experience 
in building ignition equipment for the vast 
majority of aircraft engines is reflected in 
Pee meee ee this magneto for one-cylinder engines. In- 
clude the Bendix-Scintilla H-Type Magneto 
in your specifications. For further details, see 
your distributor or write the factory direct. 


OUTSTANDING FEATURES YOU'VE ASKED FOR ~ ——- SCINTILLA MAGNETO DIVISION of 


@ Waterproof coil wre 
© Waterproof, high-tension outlet AVIATION CORPORATION 


@ Higher voltage at starting speeds 
SCINTILLA 


@ Constant spark over entire speed range 
SIDNEY, NEW YORK 


3 - 9 cis 


7 


* TRADEMARK 


© Equipped with impulse coupling 
© Compact and sturdy construction es ne aoe ae ay. ae 
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To Top Flight 
Development, Design 
and Instrumentation 

Engineers: 


























This table gives the essential characteristics of Arma Synchro 3 
Units. The information may suggest applications of 
these components to your designs. 









































Open Circuit Torque Rotor 
Primary Excitation | Gradient | Inertia Weight 
Amps. Watts | 2: in/deg.| (oz. in.2) | (Approx.) 
0.03 0.5 ae 0.36 | 1 Ib. 5oz. 
Trans. 
0.20 3.5 0.10 0.52 | 1 lb. 5oz. 
0.20.; 3.5 0.10 0.52 | 1 lb. 40z. 
ator 
0.30 7.4 0.04 0.54 | 1 lb. 40z. 
A for 
DG! 0.30 7.4 0.04 0.54 | 1 lb. 40z. 




















Arma Synchro Units Meet Tomorrow's 
Industrial Instrumentation Needs 


These five Arma Synchro Units are de- 
signed and built to operate accurately, with 
minimum servicing. The standards of accu- 
racy, and resistance to vibration, shock and 
temperature are so high that they would 
appall most commercial generator and 
motor designers. 


As components of some of the most precise 
control, computing and servo systems ever 
conceived, these Arma Synchro Units were 
previously restricted so that many engi- 
neers have never had an opportunity to 
consider applications of them to instru- 
mentation and design problems. 


Accurate 


Combinations of these synchro units will 
transmit with high accuracy, rotary mo- 


tion and position. They will indicate the 
sum or difference of position or rotation. 
Through an Arma control transformer, 
the varying voltages of a synchro system 
can be linked to electronic means of con- 
trolling large amounts of power. 


In simple, “flexible-shaft” arrangements, 
Arma Synchro Systems are accurate to with- 
in 0.5 degree. However, accuracies of high- 
er order are readily obtainable with multi- 
speed synchro systems such as that used on 
the 200 inch telescope at Mt. Palomar. 


More Advantages of Arma Synchros 


Conservative Electrical Design. Low 

power consumption, low temperature 

rise, large creepage distances and air 
aps, 1,500 volt insulation, low loss 
minations. 





Power Supply 115 volt, Single-Phase, 
60 cycle. 

Convenient Accurate Mounting 
through concentric flanges. 


Accurately - Ground, True - Running 
shaft extensions, with keyed tapers 
or clamps. 

Bearings, (Free-Rotor Units), are 
Arma design, already used in over 
1,000,000 units. 


New “Tools” for Industrial Designers 


It may pay you to re-examine, in the light 
of these high-accuracy Arma Synchros, in- 
strumentation projects once abandoned 
because of the limitations of available 
components. 


Use These Other Arma Components, Too 


Tachometer-type Induction Generators for 
high performance in servo systems; two- 
phase Induction Motors for servo-mechan- 
isms and control devices; Electrical Re- 
solvers* for solving problems involving 
triangles, coordinates and vectors; high- 
precision Mechanical Differentials for com- 
puter applications. 


Arma follows through to Realities 


. For over 30 years Arma Corporation has 


been quietly taking on (under wraps) 
one complex iiiament and desi 

problem after another for the U. S. mili- 
tary establishments—problems concerned 
with instrumentation. When Arma _fin- 
ishes, the problem is not only solved but 
the actual equipment to do the job, built. 





You are invited to request whatever information you may need to explore the possibilities 
of making use of any Arma product which has been released from security restrictions. 





254 36th STREET, BROOKLYN 32, 


N.Y. 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 
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Fawick Air-Ring 
Clutch or Brake 
Type E 


Fawick Airfiex Clutch and Fawick Air-Ring 
Brake used on a Toledo 921 B Press rebuilt 
by Anbace Corp., Niagara Falls, N. Y 


- 


Time-wasting clutch adjustment down time is practically 


eliminated on Fawick-equipped machines. The moving 


parts of this Fawick Clutch—the rubber-and-fabric pneu- 


matic tube and the friction shoe assemblies—adjust auto- 


matically and compensate for wear. 


The smooth engagement action of this Fawick Clutch 


eliminates sudden shock loads which damage machinery. 


Controlled torque starting can be obtained with a simple 


modulating air valve. This type Fawick Clutch is ideally 


"suited to continuous slip applications. 


For specific recommendations for your 


machines, write to our Engineering De- 


partment today. Address Dept. MD. 





Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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7 Fawick Air-Ring Clutches on all-purpose 
“TRAVELER” Model 61T made by Byers Ma- 
chine Co., Ravenna, Ohio, 


Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 


without drag, or mechanical contact. 
DISENGAGED POSITION 








e 


... the Ideal combination for power transmission 


between shafts\at any angle, and any speed 


Curved Tooth Spiral Bevels 


—FOR SMOOTHNESS, QUIETNESS, EFFICIENCY, STRENGTH ano DURABILITY 


The unsurpassed performance of Curved Tooth Spiral Bevels and Hypoids, is 
largely due to the curvature and obliquity of teeth—assuring continuous pitch 















line contact and an overlapping action, which always allows at least two pairs 
of teeth to be in contact at all times — a smooth transfer of load from tooth to 
tooth (without noise and vibration) and increased load carrying capacity, due to 
the distribution of load over a greater number of teeth. 

Large Spiral-Bevels and Hypoids, when specified, have their teeth (only) 
hardened on our own Surface Hardening Machines—while smaller gears may be 
hardened by the induction, straight heat-treating, or case-hardening methods. 
NOTE: Hypoid gears are similar to Spiral-Bevel gears 





—excepting that they have the pinion axis above or “ Book 
“ 
below the center of the gear axis — and, Hypoids run Send for the Gaysine 08 
r Ati P 
even more accurately and smoothly than Spiral-Bevels. and use you hen rill 


Letterhead W"° 


Philadelphia Gear Works, inc. 





wets ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


—. —3 Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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You’ll Want to Know These Important Facts 


about WOLVERINE TRUFIWN 


of How Easy Connections are Made! 


It is sometimes necessary when using finned tube to strip the fins 
from the ends of the tube for a pre-determined length prior to 
fabrication. Not so with Wolverine Trufin. This integral finned tube, 
held to inside diameter specifications, can be fabricated completely, 
and then ends can be sawed to length and inserted connections can 
be made by brazing any standard tube into the finned tube. Strip- 
ping of the ends is eliminated and savings in time and materials 
are effected. 


How Easy Trufin can be Fabricated! 


This integral finned tube can be formed into coils, hairpins, and 
other shapes much easier than plain tube since the fins act as a 
support to the exterior. Thus, shorter bends can be made without the 
use of a mandrel inside and support blocks on the outside. 





How Much -Endurance Trufin Has! 


It is suitable for nearly all kinds of heat transfer work—heaters, 
coolers, interchangers, condensers, and many other applications. 
Vibration does not deteriorate fin efficiency. 


Since the fins are integral with the tube itself, it cannot be impaired 
as easily as other types of finned tube by corrosive conditions. 





How Many Sizes and Alloys! 


Trufin can be had in 5, 7, 9 and 11 fins per inch in inside diameters 
Ye" to 1”. It is also available in 19 fins per inch (held to root diam- 
eter specifications) for use in shell and tube condensers. Alloys (in 
19 fins per inch) to meet most popular demands are available. 


The equivalent outside surface area of a nineteen-inch length of 
plain tube, %” diameter, for instance, can be obtained in just one 
inch length of Trufin of the same diameter. That's compactness! 


Let us send you our latest literature that tells more about Trufin—the 





integral finned tube—and its many outstanding performance valves. 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


INCORPORATE DO 
SEAMLESS NON-FERROUS 


















MANUFACTURERS OF TUBING 





1433 CENTRAL AVENUE , DETROIT 9, MICHIGAN 
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a Theme Kocweh 


NOW BRINGS YOU 


GREATER HEAT TRANSFER 
CAPACITIES IN SMALLER, 
MORE COMPACT UNITS 


Our of the engineering department and re- 
search laboratory at Ross comes a steady flow of 
new manufacturing techniques and design im- 
provements achieving continually higher levels 
of heat transfer efficiency and lower levels of 
cost per B. T. U. 

Already widely known to primary equipment 
manufacturers and users are the tradition-shatter- 
ing developments of the now famous Ross “BCF” 
line of exchangers. Now, of equal importance to 
practically every industry, comes news of the 
design changes to another of industry’s favorites, 
the long established “CP” Exchanger — another 
direct result of recent conclusions reached by con- 
tinuing Ross thermal research. 

Having successfully accomplished the means 
of “cutting to the bone” ineffective areas, by- 
passing, eddies and excessive pressure drops, Ross 
now provides in the various sizes comprising the 
“CP” Exchanger line, a greater heat transfer sur- 


b 


face in a smaller, more compact unit. 

... and backing up these noteworthy perform- 
ance developments are new manufacturing tech- 
nigues as applied to the customary Ross mass 
production system of standardized parts man- 
ufacture. Closest practicable clearances between 
tubes and baffle holes, baffles and shell, and bun- 
dle and shell—absolutely vital to complete, fully 
effective use of heat transfer surface—are consist- 
ently and uniformly produced by new, precision, 
mass quantity manufacturing methods. 

So, added to “CP” Exchangers’ greatest asset 
—the custom assembly from mass produced 
standard parts— you now have more compact 
units embodying greater heat transfer capacity, to 
meet your individual requirements at lowest cost. 

Ross Heater & Mfg. Co., Inc., Division of Amer- 
ican Radiator & Standard Sanitary Corp., 1429 
West Ave., Buffalo 13, N. Y. In Canada, Horton 
Steel Works, Ltd., Fort Erie, Ontario. 


%& DATA BACKS UP ALL CLAIMS: To find out how smaller 
“CP” clearances can make a high percentage difference 
in your heat transfer costs, write Ross today. 


GD” BXGHAN BERS 


Sewing home and mdustry 
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NEW MICRO Precision Switch 


rating —12 Horsepower Motor at 230 Volts a-¢. 
















In the new Type “A” Switch, MICRO 
SWITCH offers a small, lightweight, accurate 
switch to handle the high current inrush re- 
quired in the operation of solenoids, motors 
and tungsten lamps. 


The MICRO Type “A” Switch is listed by 
Underwriters’ Laboratories for 1% H.P. motor, 
230 volts a-c; % H.P. motor, 115 volts a-c; 20 
amperes, 125, 250 or 460 volts a-c; tungsten 
lamp, 10 amperes, 125 volts a-c. Rated for 75 
amperes inrush capacity to 460 volts a-c. 














If your design requires a small precise control 
switch which must take high current inrush 
throughout.a long life . . . with no danger of 
welding or sticking . . . be sure you have all the 
facts on this new MICRO Type “‘A’”’ Switch. 


If your design calls for any kind of a small pre- 
cision switch, MICRO SWITCH representa- 
tives can select from over 3900 variations of 
switches the one best suited to your needs. Call 
or write a MICRO SWITCH engineer at one 
of the offices listed below. 














ecision switches 


MICRO __ , first name in pr 


New MICRO Type "A" Switch 








“USES UNLIMITED” 


A dramatic MICRO 
SWITCH 16 mm. sound 
motion picture in color, is 
available to industrial 
groups, training classes, 
schools and colleges. Run- 
ning time, 35 minutes. 








FT _ This small switch 
| will handle a 1% 


53 H.P. motor at 230 
64 oO O volts a-c. It is 
+ = —= FI availabie with five 
” ” different types of 
— 1 . 3 ———>| be % “>| actuators. 













































© 1949 First industrial Corp. 


Sturdy Type "F” Die Cast Housing This MICRO Type 


“F” die cast hous- 
ing is designed for M I CS R Cc 
the high capacity 
Type “A” Switch. 
The synthetic rub- 
ber seal boot covers FREEPORT, ILLIN‘ 
the operating 
plunger and resists 
the entrance of oil, 
moisture, dust, etc. 
Available in right 
and left hand de- 
signs. 






Amole Wiring Space. 







SWITCH 


























BRANCH OFFICES: 
Chicago « New York * Boston «+ Cleveland «+ Los Angeles 


SALES REPRESENTATIVES: 
Portland ~ St. Louis ° Dallas ° Toronto 























How the base metal protects the finish 









1. is almost always the case, 
though unsuspected by the general 
public, that the material to which a 
finish is applied has a definite influence 
upon the perfection and durability of 
that finish. For example, products that 
are nickel or chromium plated stand 
up better if the base metal is non- 
rusting, as is copper and brass. To 
take another example, look at vitreous- 
enameled emblems, used as trade- 
marks, name plates, medals, lapel pins, 
insignia, and so on. Most of these 
emblems have a copper alloy as the 
base metal; only that, or gold or silver, 
can be used. 

These emblems owe their beautiful 
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Progressive steps in the production of this 
emblem in red, white, blue, black and gold vitreous 
enamel and heavy gold plate, as made by 
American Emblem Company, Utica, N. Y. 


(1) The metal is blanked from sheet stock. (2) First coining 
operation. (3) Second coining operation. (4) The excess metal 
is trimmed. (5) Attaching devices are welded. (6) First vitre- 
ous enamel charge has been fused by firing. (7) Second 
vitreous enamel charge has been fused by firing. (8) The 
enamel colors are stoned smooth. (9) Enamel has been 
given a final fusing and buffing. (10) The plate is electro 
gold plated. 


(1A) The metal is blanked from sheet stock. (2A) The design 
is coined. (3A) The excess metal is trimmed and holes 
pierced. (4A) Attaching studs are welded. (5A) The plate 
is buffed and chrome plated. (11) The two pieces are 
assembled. (12) Finished plate as passed by inspectors. 










and permanent colors to silicate pastes 
and powders, inlaid by skilled artisans, 
and twice fused in a furnace at a tem- 
perature of about 1500° F. This 
temperature sets high standards for 
the underlying metal which must not 
warp, nor “bubble up” into the enamel. 
Thus visible beauty for which so much 
creative skill is required, depends in 
part on the invisible metal underneath. 
Revere, which takes great pains to 
maintain the strict standards of its 
alloys, is proud to meet the high re- 
quirements of American Emblem and 
other companies in this field . . . Per- 
haps Revere can help you by supplying 
exactly what you require to protect 






















the finish and durability of your 
product. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
. + . 
Mills: Baltimore, Md.; Chicago, Lil; 


Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, 
Distributors Everywhere. 
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FLASH BUTT WELDED, 
RINGS & BANDS 





AMERICAN WELDING 
AND MANUFACTURING COMPANY 
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DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, Md. 
L. A. Benson Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 
S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk 
Detroit 26, Mich. 
George P. Coulter 
*Detroit 6, Michigan 
Eynon-Dakin Co. 
*Eric, Pa. 
Crossley Co. 
*Findlay, Ohio 
Bearing & Transmission Co. 
*Grand Rapids, Mich. 
F. Ranniville Co. 
*Hagerstown, Md. 
Hagerstown Equipment Co, 
Indianapolis, Indiana 
A. R. Young 
*Los Angeles, Calif. 
J. W. Minder Chain & 
Gear Co. 
Louisville 2, Ky. 
Alfred Halliday 
*Memphis 2, Tenn. 
Memphis Bearing & 
Supply Co. 
*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 
Milwaukee, Wisconsin 
R. W. Ballentine 
*Minneapolis, Minn. 
Industrial Supply Co: 
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*Muskegon, Mich. 
Lake Shore Machinery & 
Supply Co 
*New Orleans 12, La. 
R. J. Tricon Co. 
*New Orleans 9, La. 
Woodward Wight & Co, 
*New York 12, N. Y. 
Atlantic Gear Works 
*New York 13, N. Y. 
Patron Transmission Co., Inc. 
*North Kansas City, Mo. 
Sesco Engineering & Supply 
Corp. 


Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa. 
Robert L. Latimer Co, 
*Philadelphia 6, Pa. 
Rothman Belting & 
Equipment Co. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons 
*San Francisco, Calif. 
The Adam Hill Co. 
*St. Louis, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
U. and S., Inc. 
*Toledo, Ohio 
The Bearing & Trans- 
mission Co. 
IN CANADA 
*Montreal, Quebec, Canada 
John Braidwood & Sons, Ltd. 
*Stocks Carried. 
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Yes, you can literally pull lower drive costs ‘‘right 
off the shelf’’ if you standardize on Ohio Stock Gears 
for your machines and equipment. 

Ohio Stock Gears save money because they elimi- 
nate the extra cost of special orders. They save time 
because they cut out delivery waits. They are ready 
for you at the nearest Ohio Distributor. They banish 
costly down-time when replacements are necessary. 

You can get Ohio Stock Gears to fit your needs in 
spur, bevel, helical, worm and worm gear types in 
24 to 3 diametral pitch and in miter type from 24 to 
4 diametral pitch. 

See for yourself how much you can save with Ohio 
Stock Gears. Get in touch with the nearest distribu- 


tor today. 
ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1338 EAST 179th STREET e CLEVELAND 10, OHIO 
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MEEHANITE. CASTINGS 


At units built by American Laundry Machinery Co., 
Rochester, N. Y., are designed to incorporate the 


4 
2 





“better property” characteristics of Meehanite castings. 
The American Notrux Extractor illustrated is a good ex- 
ample offering users increased efficiency and a smooth, 


high-speed machine which will provide long, uninterrupted 


service. 


Typical of the important Meehanite parts are the fol- 


lowing: 
1. Curb and Floor Base. 
2. Legs. 
3. Motor Bracket. 
4. Basket Comb. 
5. Sheave and Brake Drum. 
6. Bearing Housings. 


that only throug 





The variety of these parts and their important functions 
are indicative of preper design analysis and the recognition 


the assurance of quality castings can all 


service requirements be met. 

Your equipment can take advantage of the uniformity 
and dependability built into Meehanite castings. 

For further information write for the Meehanite Hand- 
book, 67 pages of important engineering data, to any of the 


foundries listed. 
MEEHANITE FOUNDRIES 

















American Brake Shoe Co. Mahwah, New Jersey 
The Anierican Laundry Machinery Co. Rochester, New York 
Atlas Foundry Co. Detroit, Michigan 
Banner Iron Works. St. Louis, Missouri 
Barnett Foundry & Machine Co. Irvington, New Jersey 
H. W. Butterworth & Sons Co. Bethayres, Pennsylvania 





Continental Gin Co. Birmingham, Alabama 
The Cooper-Bessemer Corp._ Mt. Vernon, Ohio and Grove City, Pa. 
Srawterd & Doherty Foundry Co. Portiand, Oregon 











Farret-Birmingham Co.. Inc. Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co. Florence, New Jersey 
Fulton Foundry & Machine Co., inc. Cleveland, Ohio 


NEW ROCHELLE, N.Y. 
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General Foundry & Manufacturing Co. Flint, Michigan 
Greenlee Foundry Ce. Chicago, Illinois 
The Hamilton Foundry & Machine Co. Hamilton, Ohie 
Johastone Foundries, Inc. Grove City, Pennsylvania 
Kanawha Manutacturing Co. West Virginia 
Koehring Co. Milwaukee, Wisconsin 
Lincein Foundry Corp. Los Angeles, California 
E. Long Lid. Orillia, Ontarie 
Otis-Fensom Elevator Co., Ltd. iiton, Ontario 
The Henry Perkins Go. Bridg Massachusetts 





Pohiman Foundry Co., inc... Suffale, New York 
——______ Pittsburgh, Pennsylvania 


Rosedale Foundry & Machine Co. 


























Ross-Meehan Foundri Chattanooga, Tennessee 
Shenango-Penn Mold Co. Dover, Ohie 
Sonith Industries, Inc. Indianapolis, lad. 
Standard Foundry Co. w ter, Massachusetts 
The Stearns-Roger Manutacturing Co. Denver, Colorade 
Traylor Engineering & Mtg. Co. A Pennsyivani 
U. S$. Chatlenge Co. Centervitte, lowa 
Valley tron Works, inc. St. Paul, Minneseta 
Vulcan Foundry Co. Oakland, Caliternia 
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The Line to Look to... — 
HYATTS 


Design engineers, for more than half a century, have learned to look 





to Hyatt for that better grade of roller bearings which adds to the 


operating efficiency of machines and equipment in almost every field. 


We are probably making just the type, size and width Hyatt Roller 
Bearing you need for that new job you are designing—or for modern- 
izing your present product. 

To help you locate the right roller bearing to fit your job precisely 
we will gladly send you catalogs or if you wish to consult a member of 
the Hyatt Engineering Service staff—just write to Hyatt Bearings 


Division, General Motors Corporation, Harrison, New Jersey. 
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/rlaced you cate 


PUT ON THE HEAT 
with General Electric Calsod ‘eetees 


PROCESS AIR 


For practically any process requiring heated air : : : baking, drying, 
curing, warming, ripening, softening, etc. . . . there is a suitable 
Calrod heater . . . fin-Calrod heaters for forced convection with rapid 
heat transfer; Calrod tubular heaters for high- 
temperature, low-air-flow operation where space 
is limited; strip heaters for relatively low 
temperatures with natural convection. 


G-E heating cable will keep viscous 
liquids free-flowing and water solutions 
from freezing during cold weather. For 

pipelines handling materials which 
require high temperatures, G-E Calrod 
tubular heaters are a “natural.” 


SOFT METALS 


For standard tinning, babbitting, lead molding and soldering pots, 
put the heat right where it is wanted . . . in the metal for 
maximum heating efficiency and cooler working conditions 

with G-E Calrod cast-in “‘over-the-side”’ and “‘through- 

the-side” immersion heaters ; : . in a wide 





Wy, 









variety of shapes and sizes, 


*Reg. U. S. Pat. Off. ett 
—— Y 
BEFORE you design your equipment or ee ee catia 
machinery .. . before you convert existing —-~~ . 90-7, 00"°"* thal 
installations . .. be sure to consult a G-E | pept- see ® opplication bu 
Industrial Heating Specialist. His recom- | apporatv® jaeo-poee? 
mendations may pay you real dividends 1 5, W- nt e toto Pipeline’ ore YO" 
in terms of more efficient heating and : Send Tea-5095 Heong Protecetals ‘i me" 
better designs. D GEA 4 reiting SOUL, slid 
And be sure to see the latest slide film \ - GEA-SO7” — CU RE ee aes 
in the MORE POWER TO AMERICA series, . Cee: ei ee 
“Heat—Where You Want It.”’ It will show } | Ee ee 
you exactly where and how you can Ce) eee aie pee —— 
build-in electric heat for better products } — ee eS eee 
and better designs. \ ee > J ae a 
\ Comper — 

YOU CAN PUT YOUR CONFIDENCE IN Pe ere : 


GENERAL @ ELECTRIC ~ — 7 
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This Iron Horse Has 38,636 Fasteners 


It takes 38,636 tough, accurate fast- 
eners of high tensile strength — to 
match the stress and strain on the 
framing members of a diesel pulling 
heavy freight loads. 

More than 2,300 bolts . . . 13,800 
nuts. . . 21,700 screws. . . 800 rivets 
furnish the forces that hold modern 
4 unit diesel assemblies together. 

Because these fasteners have such 
a vital responsibility, top quality is 
essential. That’s why Russell, 
Burdsall & Ward for over a century 


has carried on continuous and inten- 
sive research and development work, 
and has invested consistently in 
large expansion and improvement 
programs. 

With the price of fasteners such 
a small part of the total production 
cost, you'll find it doesn’t pay to 
take chances with fastener quality. 
For it isn’t the initial price but the 
cost of using fasteners that counts. 

To attain True Fastener Economy 
—save assembly time, eliminate or 


reduce plant inspection, and get the 
maximum holding power per dollar 
of fastener cost with a dependable 
quality fastener. True Fastener 
Economy contributes to the kind of 
production savings that puts more 
and more diesels on U. S. tracks 
every year. It is this type of contri- 
bution to major American industries 
that explains why — for over 104 
years — RB&W has been making 
strong the things that make America 
strong. 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N.Y., Coraopolis, Po., Rock Falls, Ill., Los Angeles, Calif. Additional sales offices at: Philadelphia, 


Detroit, Chicago, Chattanoogo, Ockland, Portland, Seattle. Distributors from coast to coast. 


38,636 Fasteners are used in I American diesel locomotive 


CAA CA WO CEI AAPA 


104 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


MACHINE DESIGN—-August, 1949 





BEARINGS 
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Specify K-6 a 


the sheet packing that resists hot oil 



















K-68 is recommended for gaskets composed of specially selected 
on all kinds of equipment handling Chrysotile asbestos fibres, bonded 
hot oils, gasolines, naphthas, and with Neoprene only, under great 
aromatic fractions. Because it is pressure. 
sulphur-free, this sheet is also K-68 is just one of the highly 
recommended for use in refrigera- reliable R/M packings made for 
tion equipment. difficult service in engines, pumps, 
K-68 was developed for use in compressors, valves, and dther 


equipment. Write us for informa- 

tion on the full R/M line of pack- 
ings and gaskets, and for your free 
copy of the R/M catalog. Our 


aircraft and diesel engines and to 

resist the solvent action of aro- 
matic oils at high temperatures. 
It complies with the difficult speci- 


fication AMS-3232. engineers will be glad to work with 
you in specifying materials for 
This exceptional packing is unusual applications. 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANHEIM, PA. 
Factories: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N_J. 
RAYBESTOS - MANHATTAN, INC., Manufacturers of Packings « Asbestos Textiles *« Mechanical Rubber 


Products « Abrasive and Diamond Wheels * Rubber Covered Equipment « Brake Linings « Brake 
Blocks « Clutch Facings « Fan Belts « Radiator Hose *« Powdered Metal Products « Bowling Balls 


RAYBESTOS-MANHATTAN, INC. MD-8 

Packing Division, Manheim, Pa. 

Gentlemen: [|] Please send me a free copy of the R/M Packing Catalog. 
[-] Please send me data on K-68. 

Nome _ __ eee ae! Pct ee! 

Position _ i ee . aes 

Company a ae 


Address 
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No matter what the product — 
machine tools, electric appliances, 
adding machines, oil burners — 
you can help build user acceptance 
by using and specifying motors 
with built-in Klixon Protectors. 


These foolproof devices keep 
motors operating by eliminating 
motor burnouts. They take into 
account the factors that cause 
motors to overheat and prevent 
them from burning out by cutting 
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AUTOMATIC RESET 


MANUAL RESET 








KLIXON PROTECTORS 


Assure Long Operating Life 
by Preventing Motor Burnouts in All Types of Equipment 


“off” the power when the tempera- 
ture reaches the danger point. 
Then when the motor cools suffi- 
ciently, they snap “on” the power 
either automatically or by manual 
reset depending on the type of pro- 
tector specified. And because 
Klixon Protectors are built-in by 
the motor manufacturer, you get a 
tested and proven combination of a 
motor and protector matched to 
each other assuring safe protection 
for the life of the motor. 


As a user of electrical motors, it 


will pay you to insist on and buy 
motors with Klixon Protectors. 














x 


SPENCER THERMOSTAT COMPANY 


Division Metals & Controls Corp. 
2508 Forest St., Attleboro, Mass. 


VU, &. PAT. OFF, 











@ 
OS it | 
HYDRAULIC 


Relief and Pilot Valves 
for Remote Control Circuits 





Quiet Pilot Control up to 
20 feet from Control Source 

















YOu GET RID of the noise problem for 
good in remote-control hydraulic circuits 
when you use Denison relief and pilot 
valves. They're chatter-free—really QUIET 
—even with the control as high as twenty 
feet from the relief valve. And their quiet- 
ness is matched by their accuracy. You can 
set up convenient gcse teleceiwelelene) Mm or telae 
for any number of hydraulic circuits with- 
out the annoying squeals and howls you 
get from ordinary hydraslic valves. 


The advanced engineering of these mod- 
ern, compact, rugged relief valves also re- 
duces the differential between opening and 
closing pressures : . . brings faster action 

that eliminates over-pressure and pres- 

sure-drop troubles. 
b] 


Denison Reliet Valves are available ina 


variety Of types tor either subplate or 





connection of piping and Im Sizes 
Pilot 


direct 
ot . ; and | 


Denison 


; ‘ 
Valves may be obtained for either foot 
or flange mounting requirements. W rite 


| 


for details today 


o-oo terete 


ertesesrenes enetb AL. 


in: ensinenanensieeniensniieidibeliall 


| 
j 
| 





The DENISON Engineering Company Pec 
1156 Dublin Read ~~» Columbus 16, Ohio / [ah \ 


a 














brings you 






over 
ACTUAL SAMPLES! 


If you manufacture products employing gaskets, washers, seals, sound- 
deadening materials, dampening materials, dielectrics, etc., this GUIDB 
TO BETTER SEALING will be sent to you without cost or obligation. 

The GUIDE contains 50 actual samples of the most commonly-used 
sealing materials, which Fel-Pro supplies to such leading companies as 
American Can, Baldwin Locomotive, DuPont, General Electric, Packard, 
Pure Oil, Quaker Oats, Standard Oil, Western Electric and Westinghouse. 


TEST THEM YOURSELF exceptional durometer hardness of up 


FEL-PRO’S GUIDE TO BETTER 
SEALING makes it possible for you to 
closely inspect a wide range of mate- 


rials, test them under all 
kinds of conditions in 
your own plant, treat 
them chemically or make 
any other tests to help 
you decide which are 
best suited for your 
particular needs. 


GIVES FULL 
SPECIFICATIONS 
Among the sample mate- 
rials contained in this 
SEALING GUIDE are 








PARTIAL CONTENTS 
Felbestos 100 for manifold and 
hot-spot applications! 

Metallic Gasket Materials! 
Fel-Pro 131 the new low-cost 
rubber ! 

Karropak treated to maintain 
uniformity! 

Fel-Pak for water, oil, etc., 
connections! 


Kork-Karro for use between metal 
and non-metal surfaces! 








such newly-developed materia!s as 


the revolutionary “‘Fel-Pro 131°’. This 
material is particularly suited to auto- 
motive engine parts, chassis parts, 
pumps, high compression flanges, etc., 
because of its low swell (just 2%) and 


@ Terminal Boards 





wile 


—_— 


to 80 plus or minus 5. Complete speci- 
fications are given for each of the 50 
material samples, including durometer 


readings, sheet and roll 
sizes, applications, etc. 


SEND TODAY 
To get your FREE copy 
of the FEL-PRO GUIDE 
TO BETTER SEALING 
without obligation, just 
write your name and 
title on your company 
letterhead and mail to: 
Felt Products Mfg. Co., 
1517 Carroll Avenue, 
Chicago 7, Illinois. 


LOOK TO 


for the LATEST in sealing materials 





Hinged Covers 


Easy-action hinges on these terminal boards...and the con- 
nectors really grip the wires and make wiring easy. Marking 


strips are reversible. . 


. white on one side, black on the other. 


Available 4 to 12 poles, 2 inches wide, 114 inches high. See 
your nearest G-E sales representative about these terminal 
boards. Write for Bulletin GEA-1497. Apparatus Department, 
General Electric Company, Schenectady 5, New York. 


GENERAL (6) ELECTRIC 
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® Design engineers and maintenance 
men everywhere depend on Ajax Flex- 
ible Couplings to protect direct driven 
machines against unavoidable mis- 
alignment. Ajax rubber bushed, self- 
lubricating bronze bearings and steel 
drive studs provide positive resilient 
drive. Wide range of types, sizes and 
capacities. Write for catalog. 
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Your Insurance 
Against Complaints 


Felt is not “‘just felt.” There is a vast difference 
in its manufacture and efficiency. Because West- 
ern Felt for over fifty years has not, and will not, 
depart from its policy of maintaining the high- 
est possible quality in material and manufac- 
ture, its products, wherever they may be em- 
ployed, are your insurance against product 
complaints due to a Western Felt component 
part. Here are just a few of its features that you 
can always depend on: range from wool soft- 
ness to rock hardness—never loses shape— 
does not ravel or fray—resists oil, water, heat, 
age—resilient, flexible, compressible—may be 
cut to extremely close tolerances for small 
parts—unsurpassed in uniformity. Western Felt 
engineers with decades of experience in the use 
of felt stand ready to counsel you. 


101F 



















APPROX. 
1/3 SIZE 


WHERE SPACE IS A FACTOR 
and Accessibility a Must— 
USE R-B-M INDUSTRIAL CONTACTORS 


R-B-M Industrial Contactors, with interchangeable nor- 
mally open and normally closed contacts, can be mounted 
in minimum space without sacrificing accessibility. You 
will also find that the initial low cost of R-B-M, plus long 
and dependable performance, will save you money. 

Available in 10 and 15 ampere sizes, 600 volt A.C., 2 to 
8 pole non-reversing—2 to 4 pole reversing. Open and 
enclosed types. Write for Bulletin and Price List on your 
company letterhead. 



















Dept. H-8 R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana 






how to save space, 
material and money 


By Using 





Stripped Pumps 
In Your 
Machinery Designs 


You'll find many practical suggestions for incorporating 
the pump directly into the design of your equipment in 
this Tuthill Stripped Pump bulletin. It presents the two 
types of stripped pumps available, designed for lubrica- 
tion, coolant, hydraulic and liquid transfer service. 
Capacities up to 200 g.p.m. Send for your copy today. 





TUTHILL PUMP COMPANY 


939 East 95th Street . Chicag ? nois . Phone RE 4-7420 
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Specify EMERSON-ELECTRIC FAN-DUTY MOTORS 


on applications with 
FAN BLADES mounted on 
1. MUM OP 
the motor shaft, a enum 


to provide these 4 factors 2. MAXIMUM MOTOR LIFE 
3. QUIETNESS 


4. LESS SERVICING 


, se 
4a 










A COMPLETE LINE of Fan-Duty Motors 
(1/20 to % h. p.) 


Any motor will turn a fan blade... for a time. But to get efficient fan 
operation... for the ee time...at the lowest cost...under a 


Split-phase Blower Motors given set of conditions . . specify Emerson-Electric Fan-duty Motors. 

for Belt-drive Applications 
: Emerson-Electric is a pioneer fan and motor manufacturer and 
Investigate the advantages of offers the most complete fan-duty motor line. These motors are 
nr ao — of 1/6, 1/4 and designed with specific provisions for thrust load imposed by a shaft- 
cifically “daslaned tie adtedes mounted fan blade and air drawn over the motor. Standard motors 
furnace blowers and similar include single- and two-speed split-phase, polyphase, permanent 
types of air moving equipment. split-capacitor, and direct-current types, all with interchangeable 
Write for complete mounting dimensions and built to NEMA standards. Available in a 


information. wide range of sizes, speeds, and mountings. Emerson-Electric’s 
unique Twin-gineering Service will gladly investigate your require- 
ments, without obligation. 


THE EMERSON ELECTRIC MFG. CO. 
St. Louis 21, Mo. 


























Send Today 


aims EMERSONZP7ELECTRIC 


MOTORS: FANS APPLIANCES 
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Pats. Pend. 


FLE;.LOC 







REGULAR 
Pat'd & 


ONE-PIECE 


SELF-LOCKING THIN 


STANDARD PRESSED STEEL CO. im 


NUTS 


... WON'T SHAKE LOOSE 
... REDUCE MAINTENANCE 


Invariably, when nuts loosen, they cause 
shutdowns, loss of production, and bad tem- 
pers all around. All this can readily be 
eliminated by installing the one-piece, self- 
locking “FLEXLOC”, because it positively 
will not shake loose and positively cuts cost 
of maintenance. 


The all-metal, one-piece resilient “FLEXLOC” 
is becoming increasingly popular, because 
it is processed to have an exceptionally uni- 
form torque and, because it packs a stop, 
lock and plain nut all in one. “FLEXLOC” 
accommodates itself to a wide range of 
thread tolerances and can be used over 
and over again without losing much of its 
torque. And, being a stop nut, it stays 
locked in any position on a threaded mem- 
ber. It is not affected by temperatures com- 
monly met within the industrial field of 
Mechanical Engineering. 


Available in “thin” and “regular” types— 
in sizes from #6 to 2” in diameter—in NC 
and NF thread series. Write for your copy 
of the “FLEXLOC” Catalog. 


OVER 46 YEARS IN BUSINESS 


JENKINTOWN, PENNSYLVANIA, BOX 102 


CHICAGO + DETROIT + ST. LOUIS * SAN FRANCISCO 
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4821 W. 16th St. 


L AND DEPENDABLE 


for © 
speEP 







In industry, certain factors of equipment 
have established themselves as standord, 
for reliability in longest, severest service. 
Among these are Abart Speed Reducers 
—engineered to the most exacting re- 
quirements. 





Available in worm, spur, or combinations, 
single and double reduction types, ratios 
up to 10,000 to 1. Input and output as 
desired. 





WRITE FOR COMPLETE CATALOG 


lilustrates and describes more than 75 
types and sizes, 1/50 to 417 h.p. In- 
cludes valuable and convenient engi- 
neering data and diagrams. Should be 
in file wherever reducers are used. 





Also mfrs. of Abart Gears. No stocks. 
Send B/P or samples for prompt quota- 
tion, 





Chicago 50, Ill. 


HEVI DUTY ELECTRIC COMPANY 


Dry Type Insulating 


TRANSFORMERS 


for 
Lighting 
and small 
Power Loads 


25 KVA 
Primary Voltage 
480/240 
Secondary Voltage 
240/120 


60 Cycles 
Single Phase 


@ Floor or wall mounted without changing supports. 
@ Solderless Connectors save installation time. 
@ Removable top cover for access to large work space 
@ Chimney type air space provides better cooling. 
@ Vacuum impregnated coils for better insulation. 
@ Sheet metal case gives you better protection. 

(Other Sizes 4 - 1000 KVA Available.) 


HEVI DUTY ELECTRIC COMPANY 





HEAT TREATING FURNACES HEMIeBUTY ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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FORGINGS\ 


ne are the answer 


i 
Lgh'Y 


@ where non-corroding, 


“ 
oy, ut) 


non-porous materials 
&% of great strength 
are Reseanscotl 









BRASS FORGINGS ARE 
SUPERIOR IN MANY WAYS 
TO SAND CASTINGS 


. 
« 

2 

” 

e 

a 

+ 

* 

a 

os 

a 

7 

© LOWER COST: The combination of smoother surfaces, absence 
* of porosity, better machinability, longer tool life, less chucking 
difficulty, closer tolerances, fewer operations, lighter weight, 
? and practicaliy no scrap, results in the production of a superior 
® product at a lower cost. 

4 Forgings possess about twice the tensile strength of sand 
® castings. Extreme pressures under which the forgings are pro- 
. duced, once during extrusion and again during forging, assures 
e a dense, close-grained material. 

. Due to the absence of scale, sand, etc. in the metal, forgings 
* 

. 

- 

* 

* 

. 

- 

” 

ae 

. 

” 

- 

« 

* 

. 

* 

e 

. 





@eeeeee7eseeee@ee*e7n7e7e*e3eeeeesreenstrkeeeeses es 


can be machined at a higher rate of speed than similar parts 
made by other processes, and the smoothness of surface, com- 
bined with close tolerances, frequently eliminates machining 
operations. The life of machine tools is greatly increased. 


COMPARISON OF COST OF 
AVERAGE BRASS FORGINGS AND BRASS CASTINGS 


(Quoted Figures are approximate) 
Machined — Ready to polish, 
buff and plate....... FORGINGS COST 20% Less 
Polish and Buff........ FORGINGS COST 50% LESS 


Scrap after Polishing 
and Buffing......... CASTINGS FORGINGS 
7% 0 





@®eeeeesc§ee*eeesegeeeeecfg#se@eeeee#ee#ee#es:s¢ + 
The Mueller Brass Co. is equipped to forge, completely machine, 


polish, buff, lacquer or plate. Let us quote you on your product 
in Forged Brass. 
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HILLIARD Ceccekes 


FOR POWER CONTROL DESIGNS 


HILLIARD 
SINGLE 


REVOLUTION 
CLUTCH 








Unequalled for accurate 
control of intermittent ma- 
chine operations — cutting, 
punching, and packaging. 
Gives closer tolerances to 
cut-off, stamping, shearing, and similar machines. Completely 
_ automatic; manual, mechanical, or electrical control. 


HILLIARD 
OVER-RUNNING 
CLUTCH 






Hilliard Over-Running 
Clutches and Couplings are 
automatic in operation. 
They are unexcelled for 
automatic two-speed drives, 
dual drives, stand-by drives, 
and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


HILLIARD 
SLIP 
CLUTCH 





A reliable series of spring- 
loaded slip clutches and 
couplings. Rugged construc- 
tion with ample friction sur- 
face for heavy-duty use. 
Outstanding for preventing 
overloads and shocks; for 
starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 












Hilliard’s Engineering Depart- 
ment is ready fo assist you in 
designing installations and in 
selecting the correct clutch or 
coupling. 

Write today — 3 Hilliard Clutch 
Bulletins with design informa- 
tion. Free on request. 


Clutch Makers for over 40 years 





The HILLIARD Corporation 
103 W. FOURTH ST., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES 


252 


Ms gear in sleeve. Pairs, 





INSURE 


rouble ee | 
COUPLING | P 
SERVICE 2 


WALDRON Gear Type 


ELIMINATES TROUBLE SPOTS OF ORDINARY DESIGNS 











; Isolid Cover Sleeve 


Non-Welded 


No danger of dis- F/ fo cause leakage to protect lubricant & 


torting accurate? | and ©XPensive re fy fo™ eT a 
a ; 


For Full Details, Write For Catalog No. 57. 


JOHN WALDRON CORPORATION 
New Brunswick, New Jersey 
Sales Representative In Principal Cities 














PLUGS & 
SOCKETS 


500 SERIES 
Proven Quality! 


For 5,000 Volts, 25 Amperes 
S-506-DB per Contact Alterable by cir- 
Socket with deep Bracket cuit Characteristics. 





Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated. Made in 2, 
4, 6, 8, 10, and 12 contacts. Plugs and sockets polarized. Long 
leakage path from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug and socket blocks 
interchangeable in caps and brackets. Terminal connections most 
accessible. Cap insulated with canvas bakelite. 


Write for Jones BULLETIN 500 for full details on line, 





HOWARD B. JONES DIVISION 


Cinch Mfg. C 





1026 SOUTH HOMAN AVE. CHICAGO 24, ILL. 
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Spongex helps both with the family wash! 


Made by a company which has specialized for 


From toy washing machines to the real thing — 
in a range of uses as varied as this — Spongex 
sponge rubber is, today, making life smoother and 
easier for everyone. 

In homes, offices and factories . . . in land, sea 

or air travel ... wherever you go, whatever you 

do today, your path is made pleasanter by 
Spongex as an integral part of more and more 
_widely diversified products. 

Spongex is used for seals on iron lungs and 
incubators; for weather strip and rug cushions; 
for typewriter key pads and refrigerator insula- 
tion; for sound deadening on appliances — an 


infinite number of things, increasing almost daily. 









SPONGEX e CELL-TITE . 





. 


TEXFOAM ° 


25 years in the production of cellular rubber 
products, Spongex is an amazingly versatile 
material that is being used by leading manufac- 
turers to solve problems of cushioning, sealing, 
insulating, gasketing, dust-proofing, shock absorp- 


tion, and for sound and vibration elimination. 


Give this unique material your serious con- 
sideration when planning improvements of your 
present products or developing new ones for 
future production. Samples available for experi- 
mental purposes. Sponge Rubber Products Co., 
122, Derby Place, Shelton, Conn. Sales offices in 


principal industrial centers. 


Trade-Marks Reg. U. S. Pat. Off. 





, 





SPONGE RUBBER PRODUCTS CO. 


TEXLITE «© TEXLOCK 


. 





J 
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ASA Solenoid VALVES 


Effective 


Automatic iim 
Control ys! 


( 
Cylinders 
and 
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> 
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Selecting a power unit for 
especially designed machinery 
or for standard equipment is 
not a difficult task when you 
consider that VALLEY MOTORS 
are built to meet any design 
demand. 





@ IT’S COOL RUNNING 
@ IT’S ECONOMICAL 


TO OPERATE 


Furthermore, you have the 
added assurance of dependa- 
bility because of the nation- 
wide acceptance by machinery 
manufacturers in all industries 
who have used VALLEY 
MOTORS for many years. 





When in. need of Automatic Transfer Switches, 
Remote Contro! Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


Automatic Switch Co. 


387 LAKESIDE AVENUE * ORANGE, NEW JERSEY 


Why Not Check Into VALLEY Features 


WALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. « ST. LOUIS 8, MO. 






Don’t throw those old 
AUTO TIRES away 


A Here's a 15” di- 
GREAT ameter IMPLE- 
NEW MENT WHEEL 
IDEA that takes dis- 


carded automo- 
bile tires — high pressure 5.50, 
6.00 and 6.50. Dealers note. 
Farmers note. 





¢) 4715 HUB ASSEMBLY 
5—3%5 STUDS 
5—3638 NUTS 
4902 I—09195 CUP 
100955 EAL I—14276 CUP 
5” BOLT—5!//.” BOLT CIRCLE 
15x5" K WHEEL 


14136A 
CONE 


and STANDARD 
1%” SAE 1045 COLD 
ROLLED CENTERLESS @ 

GROUND SPINDLES 078 





IMMEDIATE DELIVERY “© 
| FRENCH & HECHT 


S es 


. apy 
DAVENPOR 





Wheel Builders Sin 
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“Boss-man 
really gave me 


Something to Sell 





...When he built-in this 
Veeder-Root ' 


a 


” aNe 
Counter! segue” 






‘Want to build up the morale of 
your sales force? Then build a 
Veeder-Root Counter into your * 
product. You'll give them something new 

to sell... an added usefulness to your e 
customers ... a distinctive feature that will set your product 


NEW VEEDER-ROOT 
1260 COUNTER 


Tops in accuracy and appearance 
is this compact, streamlined count- 






apart from your competitors. 

Veeder-Root Counters are built, as integral parts, into all types er in rich 2-tone gray. It can be 
readily built into a wide range of 
products to operate as revolution 
or ratchet counter.... 442” long, 


of products from airplanes to machine tools to X-ray tubes... 
to supply facts-in-figures on use, production or performance... 





in any terms or units desired ... mechanically or electrically. 1 9/16" high, 1%" wide. Counts 
Let a Veeder-Root engineer explore the “uncounted opportuni- to million, then resets by turning 
ties” for new profit in your product. Write to knob. Write for 8-page booklet 


on Standard V-R Counters. 


VEEDER ROOT INCORPORATED, HARTFORD 2, CONN. ° 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 3 
In Great Britain; Veeder-Root Ltd., Kilspindie Rd., Dundee, Scotland 


Veeder-Root (CIuITTeRIsy) 
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Drawing 
shows detail 


of 


drive and -r¢ 
clutch as- =e 
sembly, and ' 
location of 
NOPAK Air . 
Cylinder 





NOPAK CYLINDERS Actuate 
Meal-Extractor Clutches... 
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NOPAK Model “A” 
Cylinder with Self- 
Regulating Cushion 
at both ends of stroke 





Illustration shows NOPAK Model “A” 6” Cylinder 
; which throws clutch in and out 


NG MFG. CO., 2752 South 31st St., Milwaukee 7, Wisconsin 


At Victory Mills, Lid., Toronto, Canada, 
each of 12 power-driven meal extractors 
is equipped with a NOPAK Model “A” 
6” Cylinder to engage and disengage the 
clutch to the bevel pinion gear which 
rides on the line shaft. Power is trans- 
mitted from the line shaft, thru the 
clutch, to the sweep-arms inside the ex- 
tractors. A NOPAK 4-Way control valve 
operates each of the 12 cylinders, elim- 
inating manual effort, assuring greater 
dependability and smoother operation. 


This is but one of many power-trans- 
mission applications in which NOPAK 


| ae and Cylinders are serving effi- 
ciently under rugged operating conditions. 


Representatives 
in Principal Cities 
& 

If you don't know your 
nearest NOPAK 
Representative, write for 
his name and address. 





LVES AND CYLINDERS 
DESIGNED for AIR and HYDRAULIC SERVICE 











NEW HIGH PRESSURE 


SOLENOID VALUES 


l 


wu 


Rugged compact construc- 


tone 






3000 P.S.1. operating pres- 
sure 


Continuous duty 


Poppet design eliminates 
leakage 


May be mounted in any 
position 


impregnated coils resist 
moisture and condensation 


Waterman High Pressure Solenoid Valves are inexpensive, 
compact units designed for continuous duty in hydraulic systems 


where pressures are as high as 3000 P.S.I. 


struction gives positive sealing against internal leakage. im- 
pregnated oil resistant coils make these valves suitable for mount- 
ing in oil reservoirs. In many cases this feature eliminates costly 
piping and makes possible the construction of smaller, more com- 
pact hydraulic power units. Available in %” pipe size. Electrical 


requirements are 110 volt—60 cycle A.C. current. 
West Coast: 918 No. Kenilworth Ave., Glendale 2, 


WATERMAN ENGINEERING 
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For 110-volt 
60 cycle 
A.C. Current 
















BY A ROTARY PUMP 


ay < |L/ ‘MANUFACTURER 


| PUMP BUILT 














Viking Rotary pumps are no side-line business. They 
are no fill-in. Making Viking Rotary Pumps is our one 


Poppet type con- and only job. That is why you get so much from a 
Viking Pump. 
It's an exclusive Viking product . . . in design . . . in 
production . . . in service. Every effort is extended 


toward the betterment of ‘his one product. Every de- 
sign is based on a ‘ year-within-a-gear—2 moving 
parts” principle. All production is 
concentrated on this one style 
pump. Service is simplified by 
the same means. 

Discover for yourself this outstand- 
ing rotary pump. Write today for 
free folder Bulletin Series 49SH. 
it 7 be sent to you by return 
mail. 


Calif. 








Pume Company 


Cedar Falls, lowa 





























SPECIFY 
alliance motors 


for your eiiins 
a — a 4-pole shaded I 
yo Bes coher hogan 730 hop. 
= -7 ke = 1550 r.p.m. v 
a 2. a 
= ee ay 
SS ee ee ee 


Mass production for mass markets 
—that's why Alliance is the best source for 
low cost, small load motors. 

Alliance Motors have these outstanding 
advantages: 


Low operating cost Cool running 
Low induced hum _ Flexible power range 
Low magnetic field Slower controlled speeds 


Alliance builds 4-pole and 6-pole shaded 
pole induction motors with speeds from 
500 to 1550 rpm and from 1/100 h.p. up 
to 1/25th h.p. Smaller 2-pole shaded pole 
motors will supply as little as 1/400 h.p. 





MODELA A 


Typical Fan Motor Uses 


Air Circulators 
Room Heaters 
Exhaust Fans 
Coolers 


6-pole shaded pole 
motor. Approx. 1/30 h.p. 
500 to 1050 r.p.m. 


Air Conditioners " oo. 7 ' 

; -pole shaded pole 
Unit Heaters motor — full load hp. 
Hair Dryers .0021. Fuli load 22800 
Controls F.p.m. 





Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 





Small-size reducing valves will 
be developed especially to fit your 
equipment. Use our 25 years of suc- 
cessful experience in manufacturing 
Automatic Valves! 


CASH- 
ACME 


A. W. CASH VALVE MFG. CORP. 


6613 EAST WABASH AVENUE DECATUR, ILLINOIS, U. S. A. 
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BARNES -GIBSON-RAYMOND 
{ Vv Ss N F A ATE ad N ) ‘ » RA me | 
6400 MILLER AVE DETROIT 11. MICHIGAN 


COOK PLANT @ ANN ARBOR, MICHIGAN 
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Tor driving agitators, mixers and similar equipment -— 


> 





mete 
st) } 
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@ This Jones Worm-Hel- 
ical Speed Reducer on 
a lacquer agitator is 
typical of the wide 
range of services for 
which these drives can 
be used such as ore 
roasters, pulp tank mix- 
ers, furnaces, bending 
rolls and similar appli- 
cations. 


Eady 
1 











JONES WORM-HELICAL 


SPEED REDUCERS 


ERE is a line of machines that fills a long felt 

need for double reduction units of the fully 
enclosed type to be used for agitators, mixers, etc. 
requiring a vertical shaft drive. 

Many of these Jones units have established excel- 
lent performance records in a wide variety of 
service. As a result of that experience a complete 
standard line has been developed covering 15 
standard ratios ranging from 40 to 1 to 250 to 1 for 
all common motor speeds and a wide range of 
horsepower ratings. 

The new Jones Bulletin No. 75 
covers complete details on these new 
Worm-Helical Speed Reducers, with 
rating tables, dimension diagrams, 
torque charts and other application 
information. We shall be pleased to 
send you a copy. 


W. A. JONES FOUNDRY & MACHINE CO. 
4413 Roosevelt Road, Chicago, Illinois 






































HERRINGBONE—WORM—SPUR—GEAR SPEED REDUCERS e@ PULLEYS 


CUT AND MOLDED TOOTH GEARS ® V-BELT SHEAVES e ANTI-FRICTION 


PILLOW BLOCKS e FRICTION CLUTCHES e TRANSMISSION APPLIANCES 








LAPLANT-CHOATE HYDRAULIC UNITS - 


AVAILABLE NOW FOR YOUR 


HEAVY DUTY EQUIPMENT 


Here’s valuable information on the complete line of 
LaPlant-Choate Hydraulic Products . . . hydraulic 
pumps, motors, valves, cylinders and compact 3-in-1 
control units. The LaPlant-Choate Hydraulic line — 
result of 24 years’ experience in building hydraulic 
controls for our own earthmoving and land-clearing 
equipment — is now available to provide safe, efficient 
and economical hydraulic power for your heavy duty 
equipment. Get the complete story — send for your 
copy of Bulletin A-1152C. 


LAPLANT-CHOATE MFG. CO., INC. 





CEDAR RAPIDS e IOWA 
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: MM 


you helped 
design 
this line of 
G-E machine-tool 
transformers 


MMM 


Many of the features incorporated in this line of General 
Electric control transformers were suggested by machine- 
tool designers themselves. It’s a line of transformers made 
to handle YOUR job, according to YOUR specifications. 

Built-in overload protection—front-mounted terminal 
boards for easy installation—trim, functional design— 
voltage regulation characteristics which assure satisfactory 
operation of motor-starting relays under heavy momen- 
tary overloads—these are the features you asked for. 
and get! 

Ratings from .075 to 3 kva are available to meet 
virtually all requirements, domestic and foreign. For full 
information, write for Bulletin GEA-4887. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 


GENERAL ELECTRIC 


411-58 
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Thousands of Designers and Production Men Have Eagerly Awaited... 


PRODUCTION PROCESSES 


Their Influence on Design 


BY ROGER W. BOLZ 


Perhaps no book we have ever put on 
our press has caused so much advance 
enthusiasm as “Production Processes 
. . . Their Influence on Design” by 
Roger W. Bolz. 

This new book is a real “first” in 
its field! Over 500 pages, 600 illus- 
trations and 30 tables dig into every 
production process involved in metal 
removal, forming, working, forging 
and deposition. 

Thirty-six different production 
processes are described—and every 
process treated has been approached 
in a similar manner to permit you to 
make a broad, fair analysis of each 
from the same design and production 
vantage point. 

The machines employed in every 
process are discussed, including data 
on the range of work they can handle, 
their production rates and significant 
features of their design and construc- 
tion. It shows you how parts are de- 
signed to permit optimum speed, and 
how you can get low-cost production 
of parts via a particular process. It 
even gives practical working tolerances 


for normal operations under average 
conditions—information which rarely 
appears in print. 

By showing you how parts are ac- 
tually produced, by acquainting you 
with all the many processes, and by 
showing you how parts are designed 
specifically for production, it places 
in your hands a valuable “tool” for 
speeding up production and holding 
costs to rock-bottom levels. 

As you read this page our printing 
presses are turning out copies of this 
new book—if you'll put your order in 
the mail today, we'll earmark a copy 
for delivery to you at the earliest pos- 
sible date. 


Free Ten Days Trial 


You may decide for yourself that “Produc- 
tion Processes . . . Their Influence on De- 
sign” is the most comprehensive and usable 
book on the subject today. Just fill in the 
convenient coupon below—it will bring you 
a copy by return mail. If after ten days you 
keep the book, send us $10.00 plus postage, 
or return the book in good condition. If you 
prefer a copy C.O.D., postal charges will be 
added. Orders accompanied by payment in 
full will .be sent postpaid. 


Published by The Penton Publishing Company, Penton Building, Cleveland 13, Ohio 























Handsomely clothbound and stamped in gold. 
by 10 inches. Thoroughly covers the following. . . 


MASS PRODUCTION AND DESIGN 


1. Mass Production 29. Die Forging 35. Cold and Impact Extrusion 
2. Production Design - a ae 36. Hot Extrusion 
° te olin 
METAL REMOVAL 32. Cold u ding ‘ oe area 
3. Fi Cutti . Thread and Form Rolling . Electroforming 
4. io ll ‘Machining 34. Cold Drawing 38. Metal Spraying 
5. Production Planing, 
4 paws & er ye , 
Rertenctactes*""* ORDER YOUR COPY NOW 
7. Turret Lathe Machinin 
8. Automatic Screw Machining SSS SSSR STRSTR SESS SERS SSH SSCS TSEC S SSSR SSES ESSER S ETT SESS SR ESTOS SSeS eee eee Ose e eee 
om oe —_ Machining 
. Production Milling 
11. Precision Boring THE PENTON PUBLISHING COMPANY, Book Department 
Sy Brooching 1213 West Third Street, Cleveland 13, Ohio 
14. Gear Shaper Generating - zi 
15. Abrasive Belt Grinding Send me a copy of “Production Processes . 
. Production Grindin . 
17. Tumbling Barrel Grinding soon as the press run is completed. 
18. Lapping 
19. Honir 
20. Superfinishing 


METAL FORMING 


. Metal Spinning 
. Brake Forming 


LJ 


. Roll Forming C1 

. Section Contour Forming 

’ Pp wing ° 

. Rotary Swaging Signed 

and Hammering 

. Wire Forming Company 
Address 
City 


METAL WORKING AND FORGING 


568 pages; 652 photographs; 61/2 


[] On ten days trial for free examination, following which I will either pay for the book 
at $10.00, plus postage, or return it in good condition. 


Lj tc. G& BD. 


[_] Remittance enclosed* in which case the book will be sent postpaid. 


...Title 


Zone .. 


* Please add 30c to cover state sales tax on orders for delivery in Ohio 
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FILTER 


AER ° PRESSURE REGULATOR + 
‘\ 


if 708! 


FILTERS AIR—This new Hannifin unit for condition- 
ing compressed air gives you everything you want 
for protection and control of air operated equip- 
ment. Micronic type filter removes grit, dirt, and 
scale, as well as moisture and emulsified oil. 


REGULATES PRESSURE — Set the pressure where you 
want it and the Hannifin “Air Warden” regulator 
does the rest! No danger of pressure build-up. Easy 
to “back off.” Quick acting, durable, and dependable. 


LUBRICATES—The modern way to lubricate air oper- 
ated cylinders and tools. Atomizing type lubricator 
adds right amount of oil when air flows. Ask for 
information about the complete unit. Filters, regu- 
lators, and lubricators also available separately. 
Sizes 3%” and 42". HANNIFIN CORPORATION, 1115 SO. 
KILBOURN AVE., CHICAGO 24, ILLINOIS. 


‘V 


PRESSURE REGULATOR + LUBRICATOR - F% 





LUBRICATOR 


PRESSURE REGULATOR 


ar 
A 


...a HANNIEFIN Product 








~s a 


= Ce ae ee 


We have developed special subber stock of unusual 
properties that provide sustained flexibility at extremely 
high or low temperatures, with high resistance to fluids 
and gases. ACUSHNET precision-molded boots and bellows 
give enduring, dependable protection to moving parts by 
excluding dust, water, snow, oil, etc... . or by retaining 
grease, oil, fuel... or by performing both functions at same 
time, over long periods of continuous flexing. 

Our products are not stocked, but made on special 
tools to order. We'll gladly 


assist in the design of your 


PROCESS COMPANY 
New Bedford, Mass. 


particular requirements. 


Address all correspondence to 762 Belleville Ave. 
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60 in 1 ELLIPSE TEMPLATE for $2.50 


The NEW, RAPIDESIGN NO. 77 ELLIPSE MASTER is the ONLY 
template having these useful, time-saving features. Sixty ellipses 
from %4” to 1%” in small increments—True isometric ellipses proj- 
ected from a 35° 16’ angle in addition to 25°, 45° and 60° an- 
gles—A durable, compact, handy size template 5”x10-7/16". 


Axes and sizes indelibly printed on high quality, double cured 
plastic of .030 thickness. Precision milled to engraving machine 
accuracy. 

ORDER TODAY FROM YOUR LOCAL DEALER! 


CATALOG NO. 49 AVAILABLE ON REQUEST 


P.O. BOX 592, GLENDALE, 





RAPIDESIGN, ww: 


CALIFORNIA 
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Here’s the P rook of Preference COMPLETE INSPECTIONS 


for WISCONSIN -.:-@xo/cc ENGINES 


4 4 Out of 10 Carburetor Type 
Engines made in 1947 in 2 to 30 | 
H. P. Range were WISCONSINS! | 


According to an official bulletin issued on April 22,1949 | 
by The Bureau of Census, Dept. of Commerce (Prelim- | 
inary Industry Report, Series MC-31D, covering the pro- | 
duction of Internal Combustion Engines for | 
the year 1947), 40.2% of all carburetor type | 

| 

| 


Of All Vital Parts 





al 





engines within a cu. in. displacement range 
from 11.0 to 175.9 were Wisconsin Air- 
Cooled Engines. 

The summary includes data received by the 
Census Bureau from 134 engine manufactur- | 
ers. The tabulation of the 9 groups within the | 
above displacement range, representing 
528,063 units, allocates 212,174 units to | 
Wisconsin, or an average of 40.2% of the 
total production. * 
These figures speak for themselves . . . in 
terms of outstanding preference for Wiscon- 
sin Air-Cooled Engines among power users 
in all fields. 


ee, WISCONSIN MOTOR CORPORATION 


a a a 
< + 
C 
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sd Each vital part must pass several rigid tests before it goes 
Char Lynn into a MECHANICS Roller Bearing UNIVERSAL 


| JOINT. This assures that every MECHANICS JOINT 
] i E CAS T ' Pe  ¢ S will be easy to install — on your assembly line — because 


it will fit perfectly. It will operate smoothly, because it is 





The bigger the die casting, the greater the accurately balanced. Replacement parts are readily 
likelihood of porosity. Char-Lynn engineers are te. s 
turning out aluminum castings of five and six interchangeable, because they are exact duplicates. Let 
pounds with uniform density. It can be done! our engineers show you how MECHANICS complete in- 
The pressure-tight hydraulic pump casting . 7‘ , ee 
shown here is an example. Take advantage of spections will help improve the power line in your product. 
Char-Lynn consultation service. A tool and die 
department operates under expert supervision. 
 cxpert supervision. MECHANICS UNIVERSAL JOINT DIVISION 
\ {| ly blueprint for free es- | Borg-Warner @ 2032 Harrison Avenue, Rockford, Illinois 
X \ = timate. 
- - MECHANICS 






ba ag Roller Bearing 
Char-Lyon | BYNTWa:t 7 Mele) DBE 


( | | 
om p an y For Cars - Trucks - Busses and Industrial Equipment 
2873 26th Avenue South . 
Minneapolis 6, Minnesota 

DUpont 2354 







‘\ 
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’ | ‘he greatest standing offer ever made has 
been in effect since the days of the colo- 
nists. 

It is this—reward for extra effort. 

It is a basic fact of human nature that peo- 
ple will work amazingly hard if they get some- 
thing extra for doing it. 

Through the years it has stimulated Ameri- 
cans to invent new and better machines—to 
invest in new enterprises . . . to create the 
world’s greatest industrial plant . . . to com- 
pete in free markets. 

By increased use of machine power on our 
mass production lines, we have been able to 
lower costs—to produce more for every hour 
we work than any people on earth. 

Our productive efficiency has resulted in 
constantly higher wages and shorter hours. 
Our labor has the right to choose jobs, to 
organize and to bargain collectively. 


No wonder that the United States, with 
only 7 per cent of the world’s population, 
produces as much material wealth as all other 
nations combined. 

Our American system has its faults. We all 
know that. We still have sharp ups and downs 
of prices and jobs. We’ll have to change that 
—and we will. 

Meanwhile, we’re being challenged to make 
the American system work as it never worked 
before. Let’s create new industries and ex- 
pand old ones—make more new jobs for 
more people. 

Here’s a big reward for extra effort—one 
we ail can share. 

Let’s show the world what Americans can 
do when they really try / 


THE BETTER WE PRODUCE 
THE BETTER WE LIVE 





Approved for the Public Policy Committee of the Advertising Council by 
representatives of Management, Labor and the Public: 


EVANS CLARK, Executive 
Director, Twentieth Century 


PAUL G. HOFFMAN, For- 
merly President, Studebaker 


BORIS SHISHKIN, Econo- 


mist, American Federation of 





Fund. Corporation. Labor. 
Published in the Public Interest by: 
MACHINE DESIGN 
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! 
| Send for this valu- 
| able booklet today! 


In words and pic- 

tures, it tells you 

—How our U. S. 
Economic 
System started 

—Why Americans enjoy the world’s high- 
est standard of living 

—Why we take progress for granted 

—How we have been able to raise wages 
and shorten working hours 

—Why more Americans have jobs than 
ever before 

—Why the mainspring of our system is 
productivity 

—How a better living can be had for all 


MAIL THE COUPON to Public Policy 
Committee, The Advertising Council, Inc., 
25 West 45th Street, New York 19, N. Y. 
Name 


Address 

















Occupation nee 
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BRUSH 
HOLDERS 


PHOENI 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES 





SAVES ASSEMBLY TIME AND LABOR! 


Made in a complete range of standard and special 
sizes for fractional H.P. motors. 

PHOENIX Brush- Holders have been used for years 
by many of the country’s leading motor manu- 
facturers. They have proven themselves in the field 
under almost every condition. 


Improve your operation, cut your costs, investigate PHOENIX. 


PHOENIX evectric mec. co. 


711 W. LAKE ST. CHICAGO 6, ILL 














CASE REPORT Ne. 51 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to Industry. 


~ a 











250 to 300 ROTORS per day 
DY-NAMICALLY BALANCED 


—on Bear Balancing 
Machines at Pezzillo 
Pump Company. 


Benefits of Dy-Namic 
Balancing which they 
report, can be yours, 
too, when you use Bear 
Machines to balance 
rotating parts. Select 
the machine that fits 
your need, from the 
new Bear Dy-Namic 
Balancing Manual. 


BEAR 
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FREE MANUAL Tells How to 
Balance All Rotating Parts 


This new Dy-Namic Balancing Manual tells 
you how you can easily, quickly, economi- 
cally balance rotors, armatures, crank- 
shafts, and other rotating parts, weighing 
from 4 oz. to 8 tons. Also tells how Bear 
Dy-Namic Balancing Reduces Wear on 
Rotating Parts, Eliminates Noise and 
Vibration, Improves Efficiency of Finished 
Product. SEND FOR YOUR COPY, TODAY. 


Addrsss Boar Mfc. Co., Dent. M-4, Rock 
Island, UH. 











STATIC AND DY-NAMIC 
BALANCING MACHINES 
























why 
RANDALL 
BUSHINGS 
last longer 






Graphite-filled plugs or grooves 
| in the bushing wall make 
| Randall bearings self-lubricat- 
ing, smoother running, longer 
lasting. You get the tough 
hardness of sand cast phos- 

phor bronze in a bushing 

| that won‘t grab or seize. 
The graphite is an exclusive 
Randall formula. It won't 
crumble or get soft . . . isn’t 
washed out by oil, grease or 
water. These bushings can be 
reamed, broached or diamond 
bored to close tolerances. 





The cutaway 
shows how graph- 
ite plugs are 
part of the bush- 
ing ... and the 
staggered forma- 
tion that assures 
complete lubri- 
cating coverage 


Randall Pillow Blocks 
are self-lubricating 
and self-aligning 


You can depend on Randalls to handle the 
toughest jobs. They have bushings of graph- 
ited, phosphor bronze or of sintered bronze 


in wool-felt-packed, oil reservoir housings. 


Write for Bushing Catalog GB-43 
. .. or Pillow Block Catalog 49. 


Randall 


Graphite Bearings, Inc. 


; 609 West Lake Street, Dept 817, Chicago 6, Illinois 
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Volume users 
rob i 


Special Fasteners 


relate mel lii-temel-Sala-t- 


turn first to 


UNITED-CARR 


iol aneels| cutting 


YOU T00 will like the | SE enciacis 
MOBILE Straightedge! | _ service 


Investigate the effortless action assured through Sead ws your specifications or 
(ae requirements. Address Dept. 11 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 
















built in mobility—the accuracy, and the parallel 
ruling features of the MOBILE. Write for full par- 


ticulars and new illustrated price list. 


ENGINEERING MANUFACTURING CO. 


627 NO. COMMERCE ST. SHEBOYGAN, WIS. 

















YOUR EQUIPMENT. DES 


Cincinnati Gears, Good Gear On! 











Industry has learned that it . el 
costs so little and saves so * HELICAL 
much to KNOW that with 7 saiieae 
CINCINNATI Gears, 
Good Gears Only, they 4 opel 
have the right gear for * ZEROL* 
the job. * CONIFLEX* 
* SPIRAL 
BEVEL / 


Each Cincinnati Gear con- 
tributes its share to a 
longer service life . . . in- 
creased production in as- 
sembly, and outstanding 
performance. Little won- 
der that so many users 
of gears insist on CINCIN- 


NATIG Good G low maintenance cost. 
a. ee Write for literature on FLEXO JOINT uses. 


WHE CNCHNATT Gat conreny [f_FLEXO SUPPLY CO., Inc. 


(rear ea r 
stie Gita ait Oheriailins Av: neinnati 27, Obie © 4648 Page Bivd. St. Louis 13, Mo. 
* In Canada: S. A. Armstrong, Ltd. 115 Dupont St., Toronto 5, Ont. 













INDISPENSABLE . . . for conveying fluids through movable pipe 
lines or equipment in motion! Complete 360° movement—with 
no flow restriction. Four styles for standard pipe sizes 4" to 3”. 


ECONOMICAL . . . simple in design, Flexo Joints contain no 
springs, no small or loose parts—assure long wear, extremely 
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“..jt’s the bushing that makes 


a 8°) © ite 


vA 


To maintain maximum accuracy in drilling 
operations, use the bushing that's precision 
madeforthejob...use Acme. Writeforcatalog. 


Bice Prdustriad EE ompany 


Makers of Hardened and Ground Precision Parts 
211 N. LAFLIN STREET © CHICAGO 7, ILLINOIS 





A 
ALN 


MINUTES SPENT WITH 
THIS EMC SHEET 
MAY MEAN YEARS OF 
GOOD POWER- ZONE 
OPERATION 


ee, 


mote 





Write for this specification sheet 
today. It is a quick, simple means of giving EMC engineers 
facts about your product, which can be fitted with a custom: 
designed EMC Motor if its power requirements come within the 
range of 1/2000 h.p. up to 1/2 hp, 
No obligation. 


ELECTRIC MOTOR CORPORATION 


Division Howard Industries, Inc. 
RACINE @® WISCONSIN 
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FLARED TUBE FITTINGS 


on Bird Continuous 
Coal Filters 


This Bird Continuous Coal 
Filter dewaters up to 50 
tons of fine coal per hour 
from a slurry at a rate of 
450 gallons per minute and 
depends on uninterrupted 
lubrication for its outstand- 
ing performance. Superseal 
Flared Tube Fittings and 
Bundyweld tubing (welded 
steel tubing, copper coated ) 
are used on the lubrication 
lines of this machine for 
three reasons. First, be- 
cause of the ease of install- 
ing flexible tubing and 
Superseal fittings; second, 
because Bundyweld tubing 
can be easily flared in a 
single operation to Super- 
seal’s 10° angle; and third, 
because Superseal joints do 
not leak. 


THESE 


Gegpeete 


FEATURES TELL WHY 


PERMANENTLY LEAKPROOF 
JOINTS, unaffected by vibration 
and pressure. 


FOR ANY TUBING, including 
welded steel tubing, using a sin- 
gle flare. 


LONG, SMOOTH, TAPERED 10° 
FLARE on fitting and inside of 
self-aligning nut hold tubing 
securely. 








NO SHEARING ACTION to injure 
tubing at point of flare when nut 
is tightened. Tubing actually 
reinforced. 


REPEATED DISCONNECTIONS 
without fnjury to tubing. 
PRODUCTION FLARING up to 
2000 a day on inexpensive flar- 
ing machine. 


STOCKED IN BRASS AND STEEL, 
Ve" to Yar 


Approved by Underwriters’ Laboratories 
for all hazardous gases and liquids. 





GRINNELL 


GRINNELL COMPANY, INC., Executive offices, Providence, R. |. 
Branch offices in principal cities. 
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NO TEA CUP 


There is enough bronze 
being poured here for a 
hundred centrifugal cast- 
ings—or maybe not en- 
ough for one! 


We offer centrifugal 
castings from 2” length 
by 3” O. D. all the way up 
to 328” length by 54” O. 






FLEXIBLE SHAFTS 


























Wherever power drives or remote con- 
trol are required, you can depend upon 
us te produce the Flexible Shafts that 
will meet the exact specifications. We 
have years of experience in manufac- 
mp turing flexible shafting for all types of 
ELECTRON US industry. If we do not have what you 


D. (world’s largest). We 1H Dw —s _—- we Pe pos shafts a 
e : your speciric ons. ur engineers wi 
make your size. in| be glad to work out your problems 


All odr castings—from without obligation. 
the pigmies to the giants 
—have these characteris- Many new uses for flexible shafts that 

carry power around any corner have 


tics in common... den- 4 

sity, uniformity, and free- oS a MIRCRAFI | onges eee tke 7 rll geal 

dom from porosity. Ta +t ama, 4 “alt ae alae 
When ordering centrif- ON THE JOB—Pouring power drives or remote contro! are 

ugal castings, specify @ “Chief Sandusky” ee. 

“Chief Sandusky”. Centrifugal Casting. 





Write for Manual X. 








F. W. STEWART MEG. CORPORATION 


4311-132 RAVENSWOOD AVE CHICAGO 13. ILL. 


WEST COAST BRANCH: 431 Venice Blvd Los Angeles 15, Ca 


SANDUSI WIERIEUGAL Li 
SANDUSKY FOUNDRY 
AND MACHINE CO. 





















j— 





























ii 
—a—_ 
i 
in ions 
applicatio 
7 i j steal cooling, 
J such as baking, ms ag 
= ing, and other processes ae 
i\ pare _ contact with mater A bens 
rf mini Flat-Flex Wire Conveyor 
saes i ster. ° 
: tape rem ! \ a real production por a i ee 





and accura ound diameter 


a P itive 
Ps ‘ositi ds ar : 
pumps highly viscous cellulose FS asive colo mains tac and sich 
—— as . Flo- : 
° . . . . . oe- 
Pumping high viscosity fluids is no problem a= — tae % open ~ a, 
with an IMO. | i | free flow of aif ed t. 
 _—— materials throus r Belting 





Suction losses, cavitation, turbulence and Wire Conveyo 






















‘ far -~ - = . ; ide — 
internal friction are held to an absolute mini- nator install — drive — guide 
. ee i . : 
mum because of the unique form of the IMO fi clean — maintain. : om 
; ; ; Foal * day for complete ae 
rotors, the large suction opening and the axial Write to 


flow design of this pump. 


Send for Catalog L-C3IC. 
I-153D 


~~ 


IMO PUMP DIVISION of 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 


| MOVE OL 





266 MACHINE DESIGN—August, 1949 























TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints. of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 





es 
AES: 
ye Fe PS 





IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


ROBERTSON Control Valve for 
: Lead Encasing Press 








H.Y.: TE N-SuL 
BRONZE 


FOR BODY, STEM AND ROTOR 


Yes, John Robertson, (an old 
and satisfied customer of ours) 
had to use a tough, strong, 
“leak-proof” alloy for these 
Control Valves,—so, like many 
valve makers, they specified 
Hy-ten-sl Bronze. 


For many years, Robertson 
(one of the leading manufac- 
turers of High Pressure Cable 
and Hose Lead  Encasing 
Presses) has used Hy-ten-sl for 
various applications. 


Send for our 46 page catalog 
on “Bronze Casting Alloys’— 
and please use your Business 
Letterhead when requesting it. 


AMERICAN MANGANESE BRONZE 





COMPANY 


4715 RHAWN STREET, HOLMESBURG, PHILADELPHIA 36, PA. 


Pittsburgh, Pa. 40 YEARS’ EXPERIENCE 
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High Ambient Temperatures 


This Welco Motor is designed to operate 


in continuous horse-power applications 
near the “motor killing” temperatures of 
baking ovens, boilers, and other sources of 
intense heat. 


These special construction features assure 
a motor temperature rise no greater than 
as” ¢. 

* Big Rugged Turbine Type Fan 


* Extra Laminations of Finest Sheet 
Steel 


* Heavy Gage Wire 

* “‘Life-time’’ Sealed Bearings 

These open protected type ball bearing 
motors have unusually high efficiency and 


power factor. Available in all sizes to fit 
NEMA Frames between 203 and 365. 


Write for full information. 


THE B. A. WESCHE ELECTRIC CO. 
1622-24 Vine Street Cincinnati,Ohio 
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for enduring strength 


Each of these rough forgings is so tough, that when it's 
finished into a hex nut, and wrenched down tightly over giant 
threads, it will withstand terrific shocks and strains measured in 
th ds of pounds - indefinitely. The steel analysis 
is right, and it was forged right by Smith-Armstrong; 
unbeatable combination for your complete satisfaction. 
Phone: HEnderson 0320. We'll welcome your inquiries. 





S ecth | a MY |? en: a ee ee . 


12 9 MARQUETTE ROAD CLEVELAND 14, OHIO 











ENGINEERS 


AVAILABLE OR WANTED 














WANTED: Draftsman, layout and detail. Milwaukee manu- 
facturer of hydraulic pumps, valves, and similar products 
has opening for an experienced man in this field. Age 30- 
50. State experience and salary expectation in first letter. 
Address Box 651, MACHINE DESIGN, Penton Bldg.. Cleve- 
land 13, Ohio. 


Wanted: Contact sales engineer. Preferably 30-40 years 
old, college graduate, to contact foundry superintendents 
and purchasing agents—an overall technical factory rep- 
resentative with metallurgical experience. An exceptional 
opportunity with an old time company, leader in its field. 
State experience, references and salary received now. Ad- 
ye Ana 650, MACHINE DESIGN, Penton Bldg., Cleveland 
. io. 








arane 
-_— “* \ 


eae | ) Y 
be oy, cam 
rs 


= fecurces||= 


There is no need for your engineers to 
to “get by" with anything less than a cl 














ROCKFORD CLUTCH ODI 
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MatchYour gi 


speed-up 


POWER smooth power flow 


full production 


” 
with freedom from 


LOVEJOY 
L-R FLEXIBLE COUPLINGS 


Deliveries from stock 


Whether your equipment is old or 
new, it can perform to capacity only 
when it is correctly coupled. 
Lovejoy assures this with free-float- 
ing resilient load-cushions between 
metal-jaws—instantly adjusting for 
misalignment and other irregulari- 
ties. Non-lubricated. No tear-downs 
for cushion changing. Time and 
labor saving power protection. 


shut-downs 








Type H_ with special 
eafeouard. Pat. & Pats. 
Pend. 


Send for complete catalog with 
Quick-Finding Selector charts 


Illustrates and describes couplings for 1/6 to 
2500 h.p. Cushion materials for every kind of 
service. Charts you right to couplings 
you need! 


LOVEJOY 


FLEXIBLE COUPLING CO. 











= =. tae - Vartan oo = MH. 
| and Lovely Dix Universal - Nya ee . 
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BEST BUY 


BETTER SHEAVES 
FOR BETTER 
DRIVES 


Gripbelt Sheaves With 
Split Taper Bushings 


Be sure to check Browning's new 
low prices before you buy. 

ite for the name of the 
BROWNING distributor near you. 


BROWNING MANUFACTURING COMPANY 


INCORPORATED 
MAYSVILLE, KENTUCKY 


BUY BROWNING 








FOR BETTER COOLANT AY EAI 







Specify a 

Better ae 
Pump... 8? 
RUTHMAN 
GUSHER 


COOLANT PUMPS 






Photo Courtesy 
Consolidated Machine 
Tool Corp. 


Your coolant system is no better than the 
pump which controls it. That is why you 
should specify Ruthman Gusher Coolant 
Pumps. Ruthman Pumps give you patented 
advantages found on no other coolant pump. 
They are dynamically balanced for longer 
life, give you instantaneous coolant flow, 
consume less power when throttled. For bet- 
ter performance specify Ruthman Gusher Cool- 
ant Pumps on all your metal-working ma- 
chinery. 

Ilustrated is a Colburn #6 Two Spindle 
Manufacturing Type Heavy Duty Drill Press, 
built by Consolidated Machine Tool Corp. 
and equipped with Model YLO-7160 % H.P. 
Gusher Pump. 





THE CHINERY CO. 


1811 READING ROAD CINCINNATI 2, OHIO 
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Are You Interested In 
Reducing Spring Failures ? 


Hundreds of design engineers have dis- 
covered “Mechanical Springs” by A. M. Wahl 
to be an important aid in helping them to 
solve their spring design problems. Based on 
original research and practical applications, 
“Mechanical Springs” has long been recog- 
nized as the outstanding work in its field. 


“Mechanical Springs” is filled with the kind 
of information that will enable preliminary 
calculations to be made on the design of all 
types of springs: compression ... tension. . . 
torsion . . . and spiral. Practical formulas for 
design, plus complete authoritative informa- 
tion on spring application, make “Mechanical 
Springs” a valuable addition to handbook 
and engineering data files. Mr. Wahl, an 
eminent authority on springs, and well- 
known for his development of the “Wahl 
Correction Factor,” puts spring design on a 
rational basis. 


You will find that no matter what your prob- 
lem ... working stress . . . fatigue . . . buck- 
ling . . . or just plain maximum efficiency, 
that the use of “Mechanical Springs” will re- 
duce your number of spring failures due to 
““guess-work” as well as save you time and 
materials. 


MECHANICAL SPRINGS 


By 
A. M. WAHL 


Price* $6.00 Postpaid 
SEND FOR YOUR COPY TODAY! 


MD-4 
THE PENTON PUBLISHING COMPANY 
BOOK DEPARTMENT, 
PENTON BUILDING, CLEVELAND 13, OHIO 
Send me a copy of “Mechanical Springs” by A. M. Wahi 


[] On Ten days trial for free examination, following which 
| will either pay for the book at $6.00 plus postage, 
or return it in good condition. 











ii cea 

[] Remittance enclosed* in which case the book will be 
sent postpaid. 

SIGNED: TITLE: 

COMPANY: 

ADDRESS: 

CITY: ZONE: STATE: 





* Orders for delivery in Ohio must be accompanied by an addi- 
tional 18¢ to cover compulsory state sales tax. 
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WHEN TO USE 





Wherever savings in space and weight must be engineered 
into your design without sacrificing thrust and radial load 
capacity, Federal XLS Ball Bearings may hold the answer 
to your problem. 


Light and compact, with uninterrupted deep groove races, 
the XLS series is produced with 1%” to 10” bores and out- 
side diameters from 2%” to 13%”. Cross section area through 
any pair of races may range from 68% to 33%% of the area of 
corresponding metric size bearings. 


These design features are adaptable for compact 
clutches; in thin-walled housings; for large diameter shafts 
where load is such that extremely high carrying capacity is 
not required of the bearing; in instrument or actuator de- 
sign; in fact wherever available bearing space is at a pre- 
mium and weight saving of prime importance. 


Our Catalog “K” describes the XLS series as well 
as the complete Federal Ball Bearing line...every type and 
size, shielded and sealed...for every anti-friction need. (A few 
of the many series are shown here.) You'll also find ball bear- 
ing selection charts among the 100 pages of engineering data 
to help you compute bearing loads, determine capacities at 
every speed, and select the type and size bearing best suited 
to your application. Write for this 260-page catalog today. 





THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 





2640 Book Tower, Detroit 26, Michigan + 8 South Michigan Ave., Chicago 3, Illinois 
Chester-Twelfth Bldg., Cleveland 14, Ohio 





FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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Detailed descriptive mate- 
rial, dimensions and test 
data important to engineer- 
ing and purchasing person- 
nel on: 


CHECK VALVES 


Cone Type 
Soft Seat Type 
Swing Type 


PRESSURE RELIEF 
VALVES 


RESTRICTOR VALVES 
JET ENGINE PARTS 
VACUUM VALVES 
AIR VALVES 

NEEDLE VALVES 


ENGINE PRIMER 
PUMPS 


PLUG VALVES 


FITTINGS—PIPE, TUBE 
AND HOSE 
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You'll find useful information 
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= o = 

: in this 

= There is much practical reference maintained, in one plant, for 

5 data in this handy guide to the forging, sandcasting, tooling, 

= complete line of Kohler Precision machining, finishing, assembling, 

= Parts for all aircraft, industrial testing and inspecting, assures 

= and automotive installations. speedy, efficient service and 

= Kohler Precision Parts are be- prompt deliveries on all orders. 

= ing specified more and more by Kohler engineers are ready at 

= leading manufacturers, who _ all times to cooperate with you 

2 have learned to rely on the supe- in developing parts for special 

= riority of Kohler designs, pre- requirements. To obtain our new 

= cision manufacturing processes illustrated catalog, fill out and 

E and engineering services. The mail the coupon below, without 

2 fact that complete facilities are _ obligation. 

: " ROAR cx <a pccinetaen em omen * 

= 2 KOHLER CO., Dept. 15-4, | 

= Kohler, Wisconsin | 

uli i cm Please cond your new catalog te: 
z Nome 
= Address ; 

l 
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KOHLER or KOHLER 


PLUMBING FIXTURES @® HEATING EQUIPMENT @ ELECTRIC PLANTS 
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AMERICAN PHILLIPS 
SCREWS * 


cee bring Profits into 
Sharper Focus 
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.-»e both in Production and 
Sales of Photo Equipment 


alata t Mah nee ened tdened | iohts, cameras, and other tools of the 
glamorizing trade are liberally studded with that modern quality-mark — 
the universal crossed recess of American Phillips Screws. Makers of this 
costly yer ais hic equipment can’t afford rejects or refinishing . . . and 
they can’t afford slow, old-fashioned assembly with slotted screws. They 
find . . . as so many cost-conscious manufacturers in a// lines have found... 
that American Phillips Screws always cost least to use. For time-savings alone 
run as high as 50%! 
BRL Bs A merican Phillips Screws have built up a huge 
sip OUT and faithful public who know that the universal crossed recess means 
DRIVER CANT RECESS quality throughout . . . and that the product is put together to stay. These 
RED assurances, added to their definite decorative value, make American 
Phillips Screws a feature to be profitably promoted in any selling effort. 
Care to have us show you how? Just write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 
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This “jack=-of-all-trades” uses TIMKEN’ 
bearings to do all its jobs right 


stain bigh degree of preci- 
of fine machine tools, * 
roller bearings. 


sion and accuracy because 
lll, like many other makers 


sists they be carried on Timken 


GENERATED UNIT ASSEMBLY 


An extra step in the manufacture of Timken 
bearings —after assembly —results in a 
natural and true geometric contact being 
generated between all rotating parts. 


This perfect mating of the component parts 
—cone, rolls and cup—assures positive 
roll alignment, long lasting precision, per- 
manent adjustment and smooth operation. 
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HIS Rusnok milling, drilling, 

and boring attachment utilizes 
an almost unlimited variety of cut- 
ters to do end milling, die sinking, 
boring, fly cutting and many other 
operations fast and accurately. 
Because accuracy is so essential in 
Rusnok milling heads, Timken® 
bearings are used to carry the spin- 
dle and keep it operating smoothly 
and precisely at any angle. 


Timken bearings hold spindles 
in perfect alignment due to the line 
contact between the rolls and races. 
The spindle is firmly supported 
with no chance of deflection. Fric- 
tion is negligible. 

Timken bearings are made from 
Timken fine alloy steel, heat treated 
and case-hardened to give amazing 
resistance to wear. And they take 
any combination of radial and 
thrust loads. 


No other bearings can give you 
all the advantages you get with 
Timken tapered roller bearings. 
Be sure you have them in every 
machine tool you build or buy. 
Look for the trade-mark “Timken” 
on the bearings. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Cable address: ‘““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


TIMKEN 


TAPERED 
ROLLER BEARINGS 


NOT JUST A BALL WT IST A ROLLER “— THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL ) AND THRUST --())~- LOADS OR ANY COMBINATION - 











